Algebra and Probability 


UNIT 1 Equations. 


1. Solving two equations of the first degree in 
two variables graphically and algebraically. 


2. Solving an equation of the second degree in 
one unknown graphically and algebraically. 


3. Solving two equations in two variables; one 
of them is of the first degree and the other 
is of the second degree. 


Algebraic fractional 
UNIT functions and the 


operations on them. 
1. Set of zeroes of a polynomial function. 


2. Algebraic fractional function. 
3. Equality of two algebraic fractions. 


4. Operations on algebraic fractions 
(Adding and subtracting algebraic fractions). 


5. Operations on algebraic fractions (follow) 
(Multiplying and dividing algebraic fractions). 


UNIT 3 Probability. 


1. Operations on events : 
Intersection and union of two events. 


2. Operations on events (follow) : 
Complementary event and the difference 
between two events. 





Sele Geometry 


UNIT 4 


1. 
2. 


The circle. 


Basic definitions and concepts on the circle. 


Position of a point and a straight line with 
respect to a circle. 


. Position of a circle with respect to another circle. 


4. Identifying the circle. 


. The relation between the chords of a circle 


and its centre. 


Angles and arcs in 
the circle. 


. Central angles and measuring arcs. 


. The relation between the inscribed and 


central angles subtended by the same 
arc - Well known problems. 


. Inscribed angles subtended by the same arc. 
. The cyclic quadrilateral and its properties. 

. Cases of proving the cyclic quadrilateral. 

. The relation between the tangents of a circle. 
- Angles of tangency. 
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on factorizing the algebraic expressions 











( €) Taking out the H.C.F. : ab + ac =a (b +c) 





*6X?y«10xy?-2xy 3 X45y) 
*2a(X+y)—b(X+y) = (X + y) (2a—b) 
Notice that : The H.C.F. is an algebraic term (X + y) 





€ Difference between two squares : a?-p- (a+b) (a— b) 





*X?-92 (x43) (x-3) 

٠ 16 24 - 81 = (4 X? + 9) (4 X? —9) = (4 X? + 9( (2 X+ 3) 2 X=3) 
Notice that : We continue factorizing until factorization is complete. 

٠2 263-72 x22 x(x?—36) - 2 X (X + 6) (x- 6) 
Notice that : We firstly take out the H.C.F. 





(e * Sum of two cubes : a? + b? = (a + b) (a? — a b + b?) 
* Difference between two cubes : a? — b? = (a — b) (a? + a b +b?) 





*X54 8-2 (X42) (X2-2 X44) 





*3x*y-81 Xy*23xy 90-27 y*) =3 Xy (X-3y) (X? +3 Xy + 9:2 








` O Trinomial in the form : X +b x «c 





Ar Sum . eir sum x 
A > AN 4 


X27 X122 (X43) )<+ 4) X? X-12 -7 (X4) (x-3) 
^ 


^ 
Wa creat. NP 4e, : A 
^^ product 17 product > 
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Revision 





°` © Trinomial in the form : aX? +b x «c 





Scissors method 
6X? +7X+2= (2X +1) 8 X42) exen | oxen 
*36 X?-84 X? -15 X 23 X (12 X? -28 X- 5) 


23X(6X41)QX-5) (9592) | 2679) 





( © Perfect square trinomial : « a? 2ab + b = (a b)? 
٠22-225 + 2ط‎ (a-b) 








In the perfect square trinomial : 


٠162 + 10 X+25= € 52 
2-24 6y?-(3 Any Each of the first and third terms are 
°9X*-24Xy+l6y°=(3 X-4y) eC 


*4 X? —10 X +25 is not a perfect square trinomial | * The middle term = 


because : the middle term ¥ + 2 x [4X2 x J25 | «2x {First term x Third term 











@ Factorizing by grouping : / 


eaXt+ay+bX+by=a(X+y)+b(X+y) |Notice that: We divided the expression 


into two expressions each of them 


=(X+y) (a+b) consists of two terms. 





2 2 2 2 
°X°-2Xy+y°-9=(X°-2Xy+y")—9 [Notice that : We divided the expression 
-(x-yy-Qy into perfect square trinomial and 
perfect square monomial. 








-(X-y43)(X-y-3) 
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/ . Solving two equations of the first degree in two variables graphically 9 
and algebraically. 9 

g í 
J Solving an equation of the second degree in one unknown graphically 8 V 
42 ( and algebraically. 4 
je Solving two equations in two variables ; one of them is of the first ^. 
(s degree and the other is of the second degree. 9 

S 4 
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D Unit Objectives : 


By the end of this unit, student should be able to : 


* Remember what have been studied on factorization of algebraic 
expressions. 


* Solve two equations of the first degree in two variables 
graphically. 


* Solve two equations of the first degree in two variables 
algebraically by substituting method and omitting method. 


* Determine the number of solutions of any two equations of the 
first degree in two variables. 


* Solve word problems that will lead to two equations of the first 
degree in two variables. 


* Solve an equation of the second degree in one unknown 
graphically. 

* Solve an equation of the second degree in one unknown by using 
the general rule (general formula). 


* Determine the number of solutions of an equation of the second 
degree in one unknown. 


* Solve word problems that will lead to an equation of the second 
degree in one unknown. 


* Solve two equations in two variables ; one of them is of the first 
degree and the other is of the second degree. 


* Solve word problems that will lead to two equations in two 
variables , one of them is of the first degree and the other is of 
the second degree. 


* Use the calculator to solve equations. 
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LESSON 


Solving two equations of the first degree in 







two variables graphically and algebraically 


Gaul Solving two equations of the first degree in two variables graphically 


* The meaning of solving two equations graphically is finding the ordered pair or ordered 


0 pairs which satisfy the two equations simultaneously. 
4 * Since the set of solution of the equation of the first degree in two variables in IR x R is 
lf represented graphically by a straight line » f 


— then to solve the two equations graphically, we do as follows : 


x 
1 In the Cartesian plane draw the two straight lines which represent the two equations to y 4 
be L, and L, د‎ then the S.S. is the point of intersection of the two straight lines L, and I 











| 4 
L, > then we have three cases. 9 
D 2 n 
o C L, and L, intersect at C L, and L, | f L, and L, | ^ 
6 9 the point (X, »yj) © are coincident | are parallel : 
s E a = E zy IE E — = 
$ | a 








* There is an infinite * There is no solution 


number of solutions * The S.S. = Ø 2 
N 


1 L 
( There is a unique 
N solution (X; »yj) 


* The S.S. = {(X, ¥} 





The following examples show each case of the previous cases. 
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¢¢ Remarks on the previous examples | " 

«In example 63 : You can check the truth of the solution that the point (2 »— 1) 
satisfies each of the two equations simultaneously by substituting by X = 2 and 
y=- 1 in each of the two equations » then we shall find that : 
the left hand side = the right hand side in each equation. 


« In example @ : We notice that the two equations are two different forms of the same 
equation (Dividing the second equation by 2 » we find that 2 X = y +4 ie.y=2X-4 


which is the same first equation) 
+ In example @ : Putting the first equation in the form : y -2 X=- 2 
» and putting the second equation in the form : y - 2 X= 1 
We find that they are contrary because it is impossible to get a value for the variable X 


and another for the variable y which make the expression (y — 2 X) equal - 2 and 1 in 
the same time د‎ that explain why the S.S. is Ø 


Determining the number of solutions without graphing 


You can determine the number of solutions of any two equations of the first degree in two 
variables without graphing as follows : 





Find the slopes of the two straight lines m, and m; 


|, m*m, | 


Then the two straight lines Then find the points of intersection 
intersect at one point, and then of the two straight lines 
the number of solutions = 1 | with y-axis 


The two points are equal The two points are different 


| | 
Then the two straight lines are Then the two straight lines are 
coincident د‎ and then the number parallel , and then the number 
of solutions is an infinite number. of solutions = 0 
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Lesson One 


Find the number of solutions of each two pairs of the following equations : 


-m,zm, ~. The two straight lines intersect at one point. 


-. The number of solutions = 1 


the coefficient of y Note that : 
d = We t the point of 
sm =m, Mi <. M 
intersecting with y-axis, 
s the two straight lines intersect with y-axis | by putting X = 0 to get the 


corresponding value of y 
at the same point (0 » 7) 


-. The two straight lines are coincident 


-. The number of solutions = an infinite number of solutions. 


the coefficient of y 
2 


>m, = the coefficient of X = 3 


* The first straight line intersects y-axis at the point (0 »— 2) 
and the second straight line intersects y-axis at the point (0 » 3) 

-. The two straight lines are parallel because of the equality of the two 
slopes and the two points of intersection with y-axis are different. 


-. The number of solutions = zero 


Find graphically in R x R the solution set of 5e 
the two following equations : end of each lesson 


to check 
y=X+2 و‎ y+2X=8 Your answer, 





(f i6) ۲ جاص رياضيات (شرح - لغات)/۲ إعدادی/ ت‎ ar 
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Second Solving two equations of the first degree in two variables algebraically 


This method depends on removing one of the two variables to get an equation of the first 
degree in one variable د‎ then we get the value of this variable by solving this equation. 


Then we substitute by this value in any of the two equations to get the value of the other 
variable which we have removed before. 


For that purpose» we follow one of the two methods : 
® substituting method. Omitting method. 
In the following د‎ we will explain each of the two methods. 


1 | Substituting method 


The following example shows how to use the substituting method to solve two equations of 
the first degree in two variables algebraically. 


| Example f) Find by using the substituting method the solution set of the following 
equations in R x IR : 
2X-y=5 > X+3y+1=0 


To use the substituting method, we do the following steps + 


E We get one of the two variables in terms of the other variable from 
one of the two equations » by putting this variable in one hand side 
of the equation in condition that its coefficient — 1 


From the first equation : 
v2X-y-5 SAyz22x-5 
Substituting by the value of y in the other equation we get an 
equation of the first degree in one variable (X) and by solving it we 
get the value of X 
Substituting by y = 2 X — 5 in the other equation : 
SX-30X-5)424120 ~ X+6X-15+1=0 
726-14-0 72-4 BESS 


Substituting by the value of X in the equation which we got in the 
first step we get the value of y 








Lesson One 


te Remark | —— 

In the previous example : 

We can solve the problem by getting the variable X in terms of y from the second 
equation as follows : 

* From the second equation : 

 X+3y+1=0 2 X=-3y-1 (l) 

» Substituting by the value of X in the first equation : 

2 2C¢3y-1)-y=5 n-6y-2-y-5 

..-7y =7 

« Substituting in equation (1) : 

.. X=-3xC1)-1 

7. The S.S. = {(2 » — 1)} which is the same result which we got before. 








Find algebraically in R x R using substituting method the S.S. of the two 
equations : 


X+y=4 و‎ 2X-y=5 





Omitting method 


The following example shows how to use the omitting method to solve two equations of 
the first degree in two variables algebraically. 


[Example By using the omitting method , find the solution set of the following 
two equations in R x R 
2X-y=5 , X+3y+1=0 


To use the omitting method, we do the following steps : 
E We write each of the two equations in the form: a X + b y =c 
^ 2X-y=5 “a 
»X+3y=-1 (2) 
We make the coefficient of one of the two variables "X or y" in one 


of the two equations the additive inverse of | the coefficient of the 
same variable in the second equation. 
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-. Multiplying the two sides of equation (2) by — 2 to make 
the coefficient of X in equation (2) the additive inverse 
of the coefficient of X in equation (1) 


s-2x-6y22 (3) 
We add the two equations (3) and (1) to get an equation of the first 
degree in one variable (y) and by solving it we get the value of y 
Adding the two equations (3) and (1): .. -7 y =7 
We substitute by the value of y in one of the two equations to get 
an equation of the first degree in the one variable (X) and by solving 
it we get the value of X 


-. Substituting by y = — 1 in equation (2) we find : X +3 x (- 1) 2-1 


n 2-3-2-1 
^ The S.S.= {(2 »— 1} 


Note that : The solution set is the same which we got before by using 
substituting method in example 5 


tt Remark) —— 
In the previous example : 
We can solve by making | the two coefficients of y in the two equations» y one of 
them is is the additive inverse of the other as follows : 


Multiplying the two sides of buf (1) by3 
262-33-5 
ov X+3y=-1 
By adding: ~. 7X=14 
Substituting by X = 2 in equation (1) we get: 2x 2-3 - 5 
o4-y=5 
.. The S.S.= (e و‎ 1) which is the same result which we got before. 








Find algebraically in R x R using omitting method the S.S. of the two 
equations: X+y=3 و‎ 2X-3y-l1 
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E EE Lesson One 


Solving two simultaneous equations of the first 
egree in two variables using the calculator 
You can use the calculator to check the truth of the solution of solving the two equations 
which we solved before graphically and algebraically by substituting method or omitting 
method which they are2 X-y=5 و‎ 2+ 3 3 + 1 =0 as follows : 


El Put each equation in the form: a X + by = c 
2226-9-5 و‎ X+3y=-1 


Press the key ew and from the (menu) choose (EQN) by pressing 
the key of the digit written in front of it. 


a Choose the equation which is in the form : a, X + b, y = c, by 
pressing the key of the digit written in front of it. 


Insert the coefficients of X » y and the absolute term with 
their signs in the order of the first equation د‎ then their 
Corresponding coefficients in the second equation using the 
inserting key e in each time. 


Press @ to appear the value of X which is 2 
» then press again Qj to appear the value of y which is — 1 
> then the S.S. = {2 و‎ 1)} which is the same result which we got before. 


=” Using the calculator, find in R x R the S.S. of the two simultaneous 


equations : 
2X+y=0 » X+2y-3=0 





Applications on solving two equations of the first degree in two variables 


In this kind of verbal problems, the solution takes the following steps : | 
Let one of the two unknown be X and the other be y 
From the given data in the problem» form two equations of the first degree in X and y 


Solve the two equations algebraically or graphically to get the values of X and y 
It is preferable to solve them algebraically. 
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The sum of two rational numbers is 14 د‎ 
if twice the greater exceeds three times the smaller by 3 
Find the two numbers. 








Let the greater number be X and the smaller one be y 
" Their sum = 14 ^= X+y=14 (1) 
+: Twice the greater exceeds three times the smaller by 3 
-. 2 x the greater number ب‎ 3 x the smaller number = 3 
"2X-3y2z8 Q) 
Multiply the two sides of equation (1) by 3 : 
n3X43yz42 
Adding (2) and (3) : -. 5 X= 45 
Substituting in (1) : .. 9 + y = 14 

The greater number = 9 and the smaller number = 5 





The length of a rectangle is more than its width by 5 cm. » 
and twice its length added to three times its width equals 45 cm. 
Find each of the length and the width of the rectangle. 


Let the length be X cm. and the width be y cm. 

n y=X-5 (65) 

92X+3y=45 (2) 

Substituting from (1) in (2) : 

.. 2X +3 (X-5)=45 .. 2 2+3 6-15 -5 


Substituting in )1( : 


The length = 12 cm. and the width = 7 cm. 


2 
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Lesson One 
| Example (EJ A2-digit number » its tens digit is twice its units digit. 
If the two digits are reversed , the resulting number decreases 








the original number by 27. Find the original number. 


Let the units digit be X and the tens digit be y 

+: The tens digit is twice the units digit. A m ac 
The original number = X + 10 y 

If the two digits are reversed. 


i.e. The units digit becomes y and the tens digit becomes X » 
then the resulting number = y + 10 X 


The following table shows that : 


+: The resulting number decreases the original number by 27 

-. The original number - the resulting number — 27 

2. (X+ 10 y) - (y+ 10 X) = 27 

.. X€+10y-y—-10 X=27 

“ 9y-9X=27 ʻy-X=3 

Substituting with the value of y = 2 X from equation (1) in equation (2) : 
226-26-3 f $ 

Substituting by X = 3 in equation (1) : 

Ayz2x3 


-. The units digit = 3 » the tens digit = 6 ~. The original number = 63 
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| Example [10] Two years ago » the age of a man was four times the age of his son. 
After 3 years from now د‎ the age of the man will be three times the 





age of his son. Find the age of each of them now. 


emm The following table shows the ages of the man and his son now » two 
years ago and after 3 years from now. 





Man'sage | his son's age 














* Two years ago » the man's age = four times the son's age. 

.. X-2=4(y-2) 2 X-2=4y-8 

"n X-4y=-6 (1) 

+: After 3 years from now » the man's age = 3 times the son's age. 
.. X+3=3(y +3) 2 X+3=3y+9 

 X-3y=6 (2) 

Subtracting equation (1) from equation (2) : 


Substituting in equation (1) : .. X —48-—6 


The man's age now = 42 years and the son's age now = 12 years. 


The sum of two numbers = 12 and twice one of them is more than the other by 3 
Find the two numbers. 





L< g : are sxoqumu omy UL E] 
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LESSON 


Solving an equation of the second degree in one unknown graphically 














0 e second degree in one ? 
| ES | = J ) 
€ Pil the equation in the form : Bx? Pixs ol ME 
€ M Assume that : f (X) =a X? + b X +c »draw the curve of the function f \ 


© Determine the points of intersection of the function curve and X-axis » then the X-coordinates 5 4 
| of these points of intersection are the solutions of the equation k 





The curve intersects Thea curve touches 
Q X-axis at two points J) X-axis at one 
[ 




















(m,0) NC ,0) | 
L = "E = = 
| * There are two solutions * There is a unique solutior | * There is no solution | 
inR | inR in R 
‘The S.S.={l>m} | |*TheSS.- {0} * The S.S.= Ø 








١ 
(ft) Y رياضيات (شرح - لقات)/؟ إعدادی/ ت‎ yalsdl 5 & 
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The following examples show the previous cases : 


Find graphically in IR 
the S.S. of the equation : 
2-2-3-0 
on the interval ]- 2 :4[ 


Solution 


Let f (= x?-2Xx-3 


| x |-2|-1] 0 | 1 | 2/3/4 
y 5.0 -3-4-30/5| 


le 
Find graphically in IR 
the S.S. of the equation : 
-x?-4x-4-20 
on the interval [-5 :1[ 


Solution 


Let f (X)=-X?-4x-4 


ple B) — 
Find graphically in R 
the S.S. of the equation : 
x?+2=0 
on the interval [- 3 »3] 


Let f Q0 2 +2 





x Esp) 0] 1 [23| 
E 123] 





[y |u|e|s|2 3 61 





5 H 
a solution , | a solution to 


tothe — | the equation 
equation >`} 





From the graph د‎ 
the S.S.= (35-1) 


«€ Remarks on the previous examples | 
«In example 6[( : + The vertex of the curve is : (1 »—4) 
* The minimum value = — 4 
* The equation of the axis of symmetry of the curve is : X= 1 


« In example €) : + The vertex of the curve is : (- 2 »0) 
+ The maximum value = 0 
* The equation of the axis of symmetry of the curve is : X=- 2 


+ In example © : + The vertex of the curve is : (0 »2) 
+ The minimum value = 2 








* The equation of the axis of symmetry of the curve is : X = 0 
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Lesson Two 


Graph the function f : f (X) = X + 2 X —3 on the interval [- 4 » 2] 
From the graph د‎ find the S.S. of the equation : X +2 X -3-0 





| Example Graph the function f : f (X) = X? + 2 X— 6 taking X € [- 4 » 2] from 
the graph find the two roots of the equation : X +2 X- 6 = 0 


-f0O02x?«2x-6 








From the graph د‎ the approximated values 
of the two roots of the equation : 
X? + 2 X - 620 are 1.6 and — 3.6 


€ Remark | 
If you substituted X = 1.6 in the equation : X? + 2 X - 6 =0 it will not be satisfied 
])1.6(2 + 2 x 1.6-6=- -024 #0] this means that 1.6 is not the actual root for the 
equation but an approximated value forit aso - —3.6 is an approximated value for the 
other root. 


Generally د‎ using the graph to find the two roots of an equation of second degree 
in one unknown does not always give accurate values for the two roots. 
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Solving an equation of the second degree in one 
unknown using the general rule (general formula) 


In the previous example : using the graph to find the two roots of the equation : 
X? + 2 X — 6 2 0 gave approximated values for them so د‎ it’s better to solve the 
equation using the general formula as the following : 


The general rule (general formula) for solving an 
equation of the second degree in one unknown : 


Ifax*+bX+c 


-b+1b-4ac -b- zs] 


2a 5 28 


i.e. The solution set of the equation -[ 


* and here is how to use the general formula to solve the equation : x?^42X-620 


1 -2zx(2-4xlxCO9  -22'[4«24 


2x1 1 2 


228-27 


2 2 


or xu EL, HF‏ 7 وو ابي 





and these are the actual values of the two roots without approximation 
> so the S.S. of the equation in R is : {- 1 +7 و‎ -1 -{7} 
and we can find approximated values for each of the two roots as : 


X=-— 1 +1/7 = 1.646 to the nearest 3 decimal places 


= 1.6 to the nearest 1 decimal place 


»X=-— 1-7 =—3.646 to the nearest 3 decimal places 


= — 3.6 to the nearest 1 decimal place 


28 
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Lesson Two 
| Example Find in R the S.S. of each of the following equations : 


1x?-5x-6-0  28x(x-)--2 z 
3 


. 1 ^i e Another solution using factorization : ¬ 
vX'-Sx-620 


.. (X-6) (X+1)=0 


AN 6E Ax-6 
| -C5z'Cs?-4x1xc9 


or X+1=0 
2x1 


s#]25+24 52149 وكين‎ 
2 7 2 


The S.S.= [65-1]‏ .. يي ا 


2 x=S54126 or 
2 
.. The S.S.= {6-1} 
2 Before using the general forumla we put the equation on the form : 
axX?+bX+c=0 
78X(X-1)2-2 48x?-8x 
nL8x?-8X42-20 a 


-b+b2-4ac -C8)£1C8* -4x8x2 


2a 2x8 


H 8464-64 e 


16 


“X= 





(multiplying both sides by X?) 


.x?-4x45-20 








Mx 


-b+b?-4ac 4416-4x1x5_ 4+1-4 
2a = 2x1 | 2 


-4ER 


~<- The equation : X? — 4 X + 5 = 0 has no real solutions 


.. The S.S. = Ø 
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tc Remarks on the previous example | 

In @ : The value of : b” - 4 ac = 49 > 0 and the equation had two solutions which are : 
6and-1 
Generally if: (b? —4 a c > 0 | » then the equation has two different solutions in R 

* In e : The value of : b? — 4 a c = 0 and the equation had one solution which is : i 
Generally if : b?-4ac-0 | then the equation has a unique solution in IR 

+ In @ : The value of : b? — 4 a c =— 4 > 0 and the equation had no real solutions 
Generally if : then the equation has no real solutions in R وو‎ | 





Find in R the S.S. of each of the following two equations : 
(1)2x?-7x-4-0  (2]x?-2X-120 to the nearest one decimal digit. 


Solving an equation of the second degree in one unknown using 


ird 
Er the calculator 


The second degree equation in one unknown as : X 2 + 2 X= 6 could be solved by using 
calculator (the type supports solving equations) as follows : 


E Put the equation in the form: a X b X+c =0 
T xe 4+2X=6 .. X?42X-6=0 
Move 
8 Click the button €» and from the menu select (EQN) 
by pressing the opposite key of it. 
Æ Choose the equation which is in the form : a x?-bX«cz0 
by pressing the opposite key of it. 
Insert the coefficients of X? د‎ X and the absolute term with their 
signs respectively by using the key of inserting e 
Press نا‎ » then the first value of X will be : - 1 +1/7 » then press the key نا‎ again » 


then we shall get the second value of X which will be : — 1 59 


8 


Using the calculator , find the S.S. of each of the following two equations in R : 
(1)x?-9x«18-0 (2)x«-45-3 
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Lesson Two 


| Exampl [6] In a javelin د‎ the pathway of the 


spear to one of the players follows the 
relation y =— 0.008 X + 0.56 X + 1.2 
where X represents the horizontal 
distance which the spear covers 

from the point of projection » and y 
represents the height of the spear from 
the floor surface in metres. 


Find the horizontal distance at which the spear falls to the nearest hundredth. 


* To find the horizontal distance after which the spear falls » starting from 
the point of projection we put y — zero in the given relation » then we get 
a quadratic equation of the second degree as follows : 


—0.008 X? + 0.56 X + 1.2 — 0 and by solving it د‎ we get the required distance 
-.az2-0.008 و‎ b=0.56 » c=1.2 


The place 
of falling 


72.08 
illustration figure 


-6 ]1غ‎ 62-4 26 _-056+ (056-4 x 0.008) x 1.2 


2a 2 x (- 0.008) 
- — 0.56 + Y 0.352 
—0.016 
= — 2.08 (refused because the distance should be positive) 


oy. 056-10352 72.08 


—0.016 
i.e. The spear will fall at a distance 72.08 metres from the point of projection. 








{L\-Z* Lf +t} - sseu(z) (9« e} ='ss u1 B 
(rz* vo-) -ssour(z) رع عدن‎ =-ss u1 A 
{I< €-}="s's om« jpsmo£ hq متعم‎ (ng 


yesunok Aq Án jo À 
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LESSON 


Solving two equations in two variables , one of them is 












S of the first degree and the other is of the second degree 
The method of solving two equations in two variables » one of them is of the first degree and م‎ 
the other is of the second degree » depends on the substituting method. [^ 
0 The following example shows the solution steps : Q 
4 f 
Example Find in R x R the solution set of the following two equations : ١ 
ig X-y=1 > X?+y?=13 1 
a E From the equation of the first degree we express one of the two 
Ww variables in terms of the second variable. x 4 
L- 1 uw S a 
~X—y=1 “ X=1l+y 9 
D Substituting in the equation of the second degree we get an equation 7 ] 
o of the second degree in one variable. 
| : 0 
A ae by x = 1 +y in the — oe a 
Ky *y 15 Q Remember that 4 
ق‎ zi T 
^ وه با م‎ Ey HY =0 » (a + b) = a” + 26+62 BJ 
.. 2y +2 y-12=0 - | 
a 3i zy .(a-b) =a? -2ab+b? 9 
j ر‎ =y +y-6=0 ل‎ 
4 ( Solving the result equation by factorization or by general formula we 3 
je get the value of one of the two variables. e 
AG vyay-620 oo nG-2G*320 9 
R -. Either نز‎ - 2-20 then y or y+3=0 >then 4 
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Lesson Three 


of TEGE We get the value of 


The elements of the S.S. are 
ordered pairs. 


The S.S. = (852) 5(-2 5-3)} 


Find in R x R the S.S. of the following two equations : 
y-X23 و‎ X*+Xy=5 


From the first equation : 
vy-Xz3 Myz34X 1 
d 3 o) In this problem ; it is easier 
Substituting by "y" in the second equation : | to express "y" in terms of "X" 
We get: 2ع‎ + X (3+ X) =5 
2 X?43X4+X?-5=0 
S2Xx^-3x-520 
.. 2X +5) (X-1)=0 
+. Either 2 X + 5 =0 »then | ا‎ Substituting in (1) : 
or X-1=0 >then!x=1 | Substituting in (1) : ~. Ly 


TheSS.- {(-3 3)» 4] 


Find in R xR the S.S. for each of the two following pairs of equations : 
(x-2y20 , x?-y?-s 


(2)x«ye1i 5 x?4+xy+y?=3 


.38 لماص رياضيات (شرح - لغات)/؟ إعدادی/ ت ۲ )6 (o‏ 
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Applications on solving two equations in two variables one 
of them of first degree and the other of second degree 


| Example The sum of two real numbers is 7 and the difference between their squares is 7 


Find the two numbers. 





Let the greatest number be X and the smallest be y 
+: Their sum = 7 = X+y=7 
+: The difference between their squares is 7 
RF y? =7 
From equation (1): .. X27—y 
Substituting in equation (2) : ~. (7 - y?-y-7 
.. 49-14 ر‎ y? -y?27 
..-14y - 7-9 n-My--42 ny- و2 شك‎ 


-14 
Substituting in equation (3) : .. X=7-3=4 





The two numbers are 4 and 3 


The product of two real numbers is 2 » if the greatest is added to twice the 
smallest the result will be 4 


Find the two numbers. 


Let the smallest number be X and the greatest number be y 
o Xy=2 

sy+2X=4 

From equation (2): y=4-2X 

Substituting in (1) : .. X (4-229 =2 

A4 -9x* 22 2 2X?-4X+2=0 
2 X?-2X%+1=0 2. (X= 1)? =0 
Substituting in equation (3) : ل‎ =2 


The two numbers are 1 and 2 
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Lesson Three 


(Example The perimeter of a rectangle is 24 cm. and its area is 20 cm? 


Find its two dimensions. 





Let the two dimensions e Remember that 
ofthe rectangle be Xem. as cen rectangle = (Iengifi E width) x 
and y cm. * Area of the rectangle = length x width 

+: The perimeter of the * Perimeter of the square — side length x 4 


* Area of the square — side length x itself 


rectangle = 24 cm. 


.. 2(X+y)=24 - X+y=12 
+: The area of the rectangle = 20 cm?. &Xyz2D 
From equation (1) : X= 12— y 
Substituting in equation (2) : 4 (12— y) y = 0 
-.12y-y)220 .. y?-12y+20=0 
^ (y-10)(y-2)20 
-. Either y - 10 2 0 
ory-2-0 





Substituting by the values of y in equation (3) : 
.. Aty=10 »then X22 Aty =2 »then X=10 
The two dimensions of the rectangle are 10 cm. and 2 cm. 


The difference between two positive real numbers is 4 and their product is 12 
Find the two numbers. 








z: 9 : exe sraquinu o our FA 
(c«129«aG-«0) -sseur(Z) 
ta«2«a-«z9)-'sseu(1)gg 


Jjesuno& Áq A} jo / 
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/ 1. Set of zeroes of a polynomial function. 


| 2. Algebraic fractional function. 


( 3. Equality of two algebraic fractions. 

4 N 4. Operations on algebraic fractions (Adding and subtracting algebraic fractions). ۹ 
L A ٠١ Operations on algebraic fractions (follow) e 
N 6 (Multiplying and dividing algebraic fractions). 0 


أ هذا العمل خاس بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى "est‏ 
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> Unit Objectives : 


By the end of this unit, student should be able to : 

* Recognize the zero of a polynomial function. 

* Find the set of zeroes of a polynomial function. 

* Recognize the algebraic fractional function. 

* Find the domain of the algebraic fractional function. 

* Find the common domain of two algebraic fractions or more. 
* Reduce the algebraic fraction to the simplest form. 

* Prove that two algebraic fractions are equal. 

* Add; subtract, multiply and divide algebraic fractions. 

* Recognize the additive inverse of the algebraic fraction. 

* Recognize the multiplicative inverse of the algebraic fraction. 
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ion f is the value that makes f (X) = 0 





n: ) 
at X=0 »then f (0) = 03-5 x0 + 6 x0 =0 ME 
. 21-2 »then f (2)=2?-5x2?+6x2=8-20+12=0 \ 
sat X=3 و‎ then f (3)=3?—5x32+6x3=27-45+18=0 0 


i.e. Each of the numbers 0 » 2 » 3 is called a zero of the function f 





If f is a polynomial function in X د‎ then the set of values of X which makes f (X) = 0 is 
called the set of zeroes of the function f and is denoted by z (f) 


e. z (f) is the solution set of the equation f (X) = 0 in R 


Notice the difference among f ,f (X) ,z (f): 








ef denotes to the function 
* f(X) denotes to the rule of the function or the image of X by the function f 
Z(f) denotes to the set of zeroes of the function f and it is the solution set of the equation 
f Q9z0inR 9 
38 9 
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Lesson One 


| Example oo Find z (k) of each of the polynomial functions defined by the following 
rules in R: 


1 100-22-6 2kQ9-2x?-3x-10 
3kQ0928 4 kQ9-o 
To get the zeroes of the function k we put k (X) = 0 and solve 
the resultant equation. 
1 Putting 2x-6=0 x=$ 
2 X33 + z(k) = {3} 
2 Putting X?—3 X-10=0 
7. (X—5) (X+2)=0 “ X=5 or X=-2 
2 z 00-45 5-2} 
EX 9»: -. The image of any number by the function k equals 8 
-. There is no number X makes k (X) = 0 
= z 00 -2 
"kQoz0 
-. The image of any number by the function k equals zero 
<. All the real numbers are zeroes of this function i.e. z (k) =R 


Find in R the set of zeroes of each of the polynomial functions defined 
by the following rules : 


1 f 020-62-6 2kQ9-x?449 
3 goo 2 x?-10 x 25 4 f 3ع - ج2)‎ + 7 22-182 
5 h(x)=x°-64 6 f )20 - 5-128 xX 
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1 Putting X?—16-0 -x?-16 
= X=4 or X=-4 = 2(f) = {40-4} 
2 Putting X?-- 49 - 0 -x?2--49 
.. X=+1-49 > -49 ER 
^. X? + 49 =0 has no real roots i.e. its solution set in R = Ø 
n ع‎ 00 =O 
3 Putting 22-1026+25 =0 s (X- 5} =0 
hi x55 -z(g-1(5] 
4 Putting X? +7 22-18 2-0 s. X(X?+7X-18)=0 
7. X (X-2) (X +9) =0 =0 or X=2 or X=-9 
~. z (f)= {02-9} 
-5 Putting X 64-0 +. (3-8) (X? + 8)=0 
= 3-8-0 »>thenx=2 or X7+8=0 معطاو‎ 2-2-2 
2z(0-2125-2) 
Another Solution : 
Putting X5 — 64 =0 
X= 64 
26=؟×..‎ or x$- (2) 
sv The index = the index 
«<. The base = the base 
^ X=2 orX=-2 -z()2[25.-2] 
6 Putting X*— 128 x=0 -X(x7-128)20 ~. X=0 
or X7 — 128 =0 , then X7 = 128 
n X7=27 
و‎ '- The index = the index 
«<. The base = the base 
nx-2 
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Lesson One 





Find in R the set of zeroes of each of the polynomial functions defined 


by the following rules : 
@ £00 =x?-2x-1 2g09-2x?-3x47 


1 Putting X?-2X-1-0 
This equation is difficult to be solved by factorization » therefore we 


shall use the general formula. 


—b+ 5 -4ac 


e A 85 


2a 


"Imi! 2218 _ E. 55 


}1-2 1+2{ = عه 


2 Putting X?-3X+7=0 »va=l] و‎ b=-3 و‎ c-7 
_-b+b?-4ac 3+ 9-28 3+ -19 

1 2m B IE» 

V-19 ER‏ :و 


.:. There is no real roots for the equation X? — 3 X + 7-0 
-z(g-0 


Find in R the set of zeroes of each of the polynomial functions defined 
by the following rules : 

(Df ع [2) +1 2-2 - و0‎ =x?-81 

(3]h o9 2 x3 «27 ]4[ ع1‎ (x) 2 22-8 x4 12 








{9< زج‎ - 60 zp) | {e-}=(@2z(€) 


{z«o}=z(1) 


Hassnok Áq Á} jo 


{6< 6-}=® zZ) 


m 


Qt) Yo إعدادی/‎ T/s- cos) رياضيات‎ wall] 41 
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LESSON 











The algebraic fractional function is a function whose rule is in the form of an algebraic 
fraction whose numerator and denominator are polynomial functions 












/ _ x-3 ER 
f if و00‎ x-4 

$ 3 2x45 
8:8 00- CEET 
The domain of tion f 








The domain of the algebraic fractional function is all real numbers except the numbers 
that make the fraction is undefined (i.e. except the set of zeroes of the denominator) 

















Won . Bu 
The domain of f : f (X) = X — is R-{-2} e 27 
* The domain of n: n (X) = zis R-{4} Dividing by zero is meaningless. . 
* The domain of g : ع‎ (X) = لساك‎ m-- {0} 
5 3 — 2 25 SR = 
Selita ite SEE isR—-{1>-4} 
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Lesson Two 


Definition 
If p and k are two polynomial functions د‎ 


then the function n where n : 16-2 (K) >R >n 09 = 2® where: z 00 is the set of 


zeroes of the function k » n is called a real algebraic fractional function or briefly 
itis called an algebraic fraction. 





(Example Determine the domain of each of the following algebraic fractional 
function that are defined by the following rules ; then find n (0) 
ən (1) and n (2): 


; x5 = 3X+2 
mS E Mn OO = xs X -12X 


_x241 _ X41 
3200-—7— 4n00-r7 3 


To determine the domain of the algebraic fractional function د‎ 
we put the denominator = zero to know the set of zeroes of the denominator. 
1 By putting : X?=8=0 +. x3=8  x=48 
2 X=2 
.'. The set of zeroes of the denominator = {2} 
-. The domain of n =R- {2} 
»"n(x- LU 
»n (2) is meaningless because 2d the domain of n 
2 By putting: X?-4 X?-12 X - 0 
-X(x?-4x-12)20 
7. X(X+ 2) (X-6)=0 
26-0 or X=-2 or X=6 
-. The set of zeroes of the denominator = {0 »—2 »6} 


» 8 = 5 = 3X+2 
<. The domain ofn = R— [05-256] >> دويه‎ X SIZE 


7. n (0) is meaningless because 0 É the domain of n 
-342 1 642 _ 8 


tja St? 1.1 Dye O2 .. 8. 
uber xam c y ل‎ POR 2 حو‎ 
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3 - The denominator of the function n is a constant 
-. There are no zeroes for the denominator because it equals 3 always. 
<. The domain of n = R 


0+1 
د (0) مث 
n(0) 5‏ 


nöja 4t 


3 
4 By putting: 222+ 1-0 ~. X?=—1 (which has no solutions in R) 
-. There are no zeroes for the denominator 


-. The domain of n = IR 


(Example @ عر‎ the function n : n وم‎ = 5575 „the domain ofn =R- {5} 


Find the value of a where a € IR 


`. The domain of n = R — {5} 
.. When X = 5 »then X?-a X + 25 =0 
.. 25-5 4+25 =0 


For example: 


2 
* If the function n : sA K2 کے و ق‎ 2 


(X—3) (X+3) 


SURED) 
(x-1) (x42) 
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Lesson Two 


(1) Determine the domain of each of the following algebraic fractional 
functions : 


_3X+12 
0 ۶ 09 = رد‎ 





X+ 


(2]1f the domain of the function f : f (X) = = 


find the value of a 





x3-5 x? 
x2-25 


U The common domain of two algebraic fractions or more 
The common domain of two algebraic fractions 


is the set of real numbers that makes the two algebraic fractions identified together 
(at the same time) 


(3) Complete : If the function n : n (X) = s then z (n) = ++ 





Assume that we have the two algebraic fractions n, and n, where : 


v 3 _ as 
ny POS جح‎ and n, (X) = EZ] 
then the domain of n, (say) m, = IR = {2} (because n, is undefined when X = 2) 


and the domain of n, (say) m, = IR — (1 »— 1} (because n, is undefined when X = 1 or X=- 1) 


, 


According to that : 
The common domain of the two fractions n, and n, = m; ) m, 


=(R- {2})N(R- {1-1} 

=R- {2515-1} 

= R — the set of zeroes of the two denominators 
(because n, and n, are undefined together when X=2 or X=1 or X--1) 


We Notice that : 
For any value of the variable X that belongs to this common domain د‎ the two fractions n; 
and n, are defined together. 


Generally 





If n, and n, are two algebraic fractions د‎ 
and the domain of n, = R — X, (where X, is the set of zeroes of the denominator of n,) 
and the domain of n, = R — X, (where X, is the set of zeroes of the denominator of n,), then : 
8 2 5 
J ¥ 
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Then we can generalize the same thing for any number of algebraic fractions : 
i.e. The common domain of any number of algebraic fractions 
=R — the set of zeroes of the denominators of these fractions. 





(Example Find the common domain of each of the following : 


1 = X43 = X?+5 — 
8 09= و2‎ o x0 x sxe 

2x _ 3 5 
Xep C m9 uo. cr a0 


2X+3 


a aaa XA-3x42 


1+3 " 
Solution V = ^. The doi fn, =R-1{3>-3 
CNET) (os Moma =B- [2-3] 


2+5 
(x-2)(x-3) 
7. The common domain of the two algebraic fractions n, and n, 
=R-{3 »-3 52} 


02 .'. The domain of n =R- {2 +3} 


2x 


"M COR 7041 


~. The domain of n, =R- [- 1} 
< 393 هذا‎ 
(X- D (X? X1) 

2X+3 
(x-2)(x-1 
-. The common domain of the algebraic fractions n, » n, and n; 
=R-{-1 ol >2} 


mn, حت‎ -. The domain of n =R- {1} 





penn) = <. The domain of nj = IR - (2 51} 


Find the common domain of each of the following : 


£c-«co)-w(Z) tg -uDB 
{o} (£) 91 = (2) 


{p< c-] -W= 130 urewop ogy, (c) {s¢ s-}- درج‎ £ 3o urewop eur (1) (L) fJ 


í yesinok Áq Ki] jo ] 
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- Equality of two algebraic fractions 
Before studying the equality of two algebraic fractions » we will learn how to reduce the ) js 
algebraic fraction. 4 
9; Al Reducing the algebraic fraction ; e s 
4 Reducing the algebraic fraction is to put it in the simplest form. 1 
1 It is said that the algebraic fraction is in its simplest form if there are no common factors X 4 
between its numerator and denominator. i - 
g 
D For example : uy 
* The following algebraic fractions are in the simplest form : ] 
v n 
X-1, 267 1 X?42x-1 : 
X41 2 2 
2 (5 * x?«1 x?e5 f 4 
because » there are no common factors between the numerator and the denominator of 9 
1 each of them. 
^ / * The following algebraic fractions are not in the simplest form : 9 1 
el x xe 1 362836-13 D 


because د‎ there is a common factor between the numerator and denominator of each of 


e 

(s them. 

^u 47 5 

/ s.l as 3 wi ^ 24 + 0 

UMS هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله‎ X 
[maS] w 


XX+) ° XX+) > x? 2 
2 





Ul How to > the algebraic fraction 





To reduce the algebraic fraction , we do as follows : 


Factorize each of the numerator and denominator perfectly. 


Identify the domain of the algebraic fraction before removing the common 
factors between the numerator and denominator. 





Remove the common factors between the numerator and denominator 
to get the simplest form of the algebraic fraction. 
and the following examples will illustrate the previous steps : 
| Example Reduce each of the following algebraic fractions and mention the 
domain of each one : 
2X+4 
"n (0 


2163+ 2262-1 


BB و0‎ = 315% 


a = 2x42 
i "m 00 - رودي وتم‎ 


~<. The domain of n, =R- {2 »-2} 

Removing (X + 2) from the numerator and the denominator : 
5 m EM 

^-no9- EP! 


X(X?24+2X-35) _ X(X+7) (X-5) 
X(x2-25) XQ 5)(X-5) 


~<. The domain of n; =R- {0 5-5 55] 





2nm0- 


Removing X (X — 5) from the numerator and denominator : 


. EPI 
Du mo =s 


Reduce the following two algebraic fractions to the simplest form and 


mention the domain of each of them : 


13-8 
(2, 00 - x عيب‎ 





Lesson 
Equality of two algebraic fractions 
If n, >n, are two algebraic fractions where : nj (X) 23 >n, (X) = 3% 
The question : is n; =n, ? The answer is: no 
because: n, (X)= 3 for all real values of X 


if x#0‏ 00-3 يه 
n; (X) is undefined if X = 0‏ » 


but: 


i.e. 
يط‎ (X)=n,(X) ifxz0 


QOsn (X) ifx-0‏ يده 


are equal (i.e. n, = n5) 


In each of the following : If n, and n, are two algebraic fractions , 
isn, =n, ? Why? 

' Lo XX-5x 0890245 

I O= 7x10 ^ mO 3x: 3:x430 


o _ X?X-6 LX2-2X-15 
$n00-yi3x«2 ^ BORSA Exas 


ES 17‏ صب 
و X3‏ = 00 يه ° 35mO0-x)i5xi‏ 
ma =_X(x-5)‏ 
Hm = Baye‏ 
The domain of n, =R- {2 5} > n, 0 =‏ -~ 
ze 5 3(x-5 _ 3(x-5)‏ 
3(X-2)(X-5)‏ > م - ds n OO‏ 


.. The domain of n, =R- [255] > nj 00 - LL 





x-2 
From (1) and (2) 


Although the domain of n, = the domain of n, 
but n, (X) >n, (X) are not reduced to the same fraction "n, (X) # n; )20" 


- 
wall‏ رياضيات (شرح - لقات)ر؟ إعدادى/ت ؟ (v ie)‏ 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FEE]‏ 





= _ (X% +3) (X-2) 

2m, OO= Gay en) 

<. The domain of n, -IR- £152] > nj 0= Liu 
" _ (X=5)(X+3) 

7M OO BD) 

X+3 

wi 


.:. The domain ofn, =R- {5 1} > يه‎ 09 = 


From (1) and (2) 
Although n, (X) = m, (X) in the simplest form 
but the domain of n, # the domain of n, 


kaS 
X2(x-2) 


-. The domain of n, =R- (0 :2( > nj 09 = 





3 «n = 
x-4 
X(X-2) 
فونه موس و‎ 

AXA XOF‏ = 00 يه ند 
x-1‏ 


.:. The domain of n, =R- (0 2} > m, 00 5 EOyE 


r 


From (1) and (2) : . 


In each of the following » if n, and n, are two algebraic fractions د‎ 
is n, =n,? Why? 

2X?+4 4X2+8 
(Um 09 - aax ° 5200-2 ع‎ 


__ x?-2x _ x2-3xX 
Ba 00 - xz x-g ° mO07 gg 





هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tos]‏ 





Lesson Three 


+22 
عجر = برس 


Prove that : . 
n; (X) =n, (3) for all the values of X which belong to the common 


X?-10 X421 


> OO = xr C X-21 


domain and find this domain. 


X(X43) _ X43 
X(X-3 x-3 


(X+7) 06+ 3( _ X43 
x 7)(x- 3). puma 


7. nj (X) =n, )20 for all the values of X which belong to the common 
domain of the two functions n, and n, which is R- {0 53 »-7} 
By another meaning : 


— {0 53 »— 7) is the common domain in which n, = n; 


ny (0= Zt where the domain of n, =R- (0 3} 


(X)= Z> where the domain of n =R- 1-7 »3}‏ يه هد 


3X+3 


ke = dele zu. 
Prove that : 
n (X) =n, OO for all the values of X which belong to the common domain 


and find this domain. 


[1-«z-«z) - yp: st urewop uounuoo om ¢ 
: slesmok Aq oAo1 EJ 


Tu yo ureurop oy + 'u jo ureurop oy], 
: osneooq ‘ON (Z) 


(x) ده"‎ (x) 'u« 
“u yo urewop 211 = u jo urewop agr, 


: osneooq «sex (V) E4 
8 x 
{o} - gy = “uyo ureuop om < zx 0) UZ) 


1-}-y= uyo urewop om « x=) "(vn‏ عع 


ENIRI ED 
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ions on algebraic fractions 








9 Adding and subtracting the algebraic fractions : yp 
Adding and subtracting two algebraic fractions are similar to adding and subtracting two b 

0 4 fractional numbers د‎ therefore د‎ it is useful to remember how to add and subtract two e t 
fractional numbers. } 

1 

ij Adding and subtracting two fractions having the same denominator : | 








x 
D For example: 2 + 1-2*1- 2 کے ہے‎ 
n 


| g Adding and subtracting two fractions having different denominators: ———— j 
* 


| |. i ge d a ا‎ (where bd #0) - Eum (tereb) 9 
1 For example: + } + 2 21x732*5 _ 110 E a 








5x7 





" 
el -1.(3)-1x5-C9x4.5-C12.5412. 17 
4 - 


e 4x5 ü 20 ~ 20 ~ 20 2 
E By the same way we can carry out the operations of adding and subtracting two algebraic 4 
m fractions of the same denominator and those of different denominators as follows : 0 


Gs 55 35‏ 
هذا العمل خاص بموقع ذاكرولىالتعليمى ولا يسمح بتداوله على مواقع أخرى نكا 
(GREE) [EEA ””‏ | كدي ١ ata‏ 


Lesson Four 
Adding and subtracting two algebraic fractions having the same denominator : 
If X € the common domain of the two algebraic fractions n, and n, where 


fo) =P) 5 
ny 2260-6 and n, (X) = KO) و‎ then : 


For E 
Ifn, 0= X and n, (X) = X -1 2 then: 


1 X-X-1 2x-1 
TN ET = Waa 


where the domain of the sum is R— {2} 


X-1.X-(X-1) x-X*1. 1 
E SS | 0025-2 — x5 


where the domain of the result is R — {2} 


en, (X)—n,(X)= 


Adding and subtracting two algebraic fractions having different denominators : 
If X € the common domain of the two algebraic fractions n, and n, where 


100 poo 0 
n (X)= rx) adm, 00 K(X) و‎ then : 


For eee 


Ifn, 060-22 Z3 and n, (X) = و‎ then: 


8 
X42 
3 5 (X+2)+3 (X-3)_5X+10+3X-9_ 8X+1 
on, 00 +m 00 2 x* 3*xX«27 (X-3042 ^ (X-30*2 -(X-3 X42 
where the domain of the sum is R— {3 ;- 2] 
which is the common domain of the two algebraic fractions n, and n, 


3 .5(X*2)-3(X-3) 5X*10-3X49 — 2+9 
x 3 X«2  (X-3)(X«2) (X—3)(X+2)  (X-3)(X42) 


where the domain of the result is R- {3 »—2} 
which is the common domain of the two algebraic fractions n, and n, 








en, (X)-n (X)= 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى TEE]‏ 








The steps of adding or subtracting two algebraic fractions : 
Arrange the terms of each of the numerator and denominator of each fraction 
descendingly or ascendingly according to the powers of any symbol in it. 
Factorize the numerator and the denominator of each fraction if possible. 
Find the common domain which will be the domain of the result. 
Reduce each fraction separately to make the operations of addition or subtraction easier. 
Unify the denominators. 
Perform the operations of addition or subtracti Min" of the numerators. 
Put the final result in the sisüplest form if possible. 
(Example @ 1n cach of the following , find n (X) in the simplest form showing the 
domain of n : 


7 Xx? +3 -1 x-3 
×( = ا کک پچ‎ TET? 
ين د لك‎ X^-4X-3 X^-4x-5 Mzico- -X +6-S5X 


F x*«3x x-5 
"n x = + 
eo p X x35 


+4 +3 

X(X+3) "n x-5 
(X+3)(X+1) (X-5)(X+1) 
.:. The domain of n = «R- {-3 »—1 5} (Finding the common domain) 


A o Bl : : 
-n(x)-2 Cote (Reducing each fraction separately) 


ROS (Factorization) 


2nQos os 1 (Addition operation and simplifying the result) 


Ore = eee = 
]n00-Xi X xi«6-5X 


0 AE a3. : 
-n(x)s CX xit (Ordering) 


x-1 x-3 


ss "ed 


(Factorization) 
<. The domain of n = 18-10 1 5:2 3} (Finding the common domain) 

(Reducing each fraction separately) 
(Unifying the denominators) 


(Subtraction operation) 


54 
ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EE]‏ 





Lesson Four 





Find n (X) in its simplest form showing the domain of n : 





10 X— 10 x*-23x-15 
x= + 
(200-3 x-um' x?-9 


Šri 4x-7 
n (X) == + _ - _5 
Bac) &^-ox-3 LK -THAI 





10 (x-1) ,x?-2x-15 
2 * 2 
2Q8-x-6 x?-9 


L1 30(X-1.— x-5 0+ 2( 
2(X-3)(x«2) (X-3)(X*3) 


<. The domain of n = 18-13 5-3 »-2) 


7n(X)- 


. a 5(Xx-n x=5 
“n(X)= TU-3042 DAIJ X3 


++ L.C.M of the two denominators = (X — 3) (X +2) 


5(x-1)+(X-5)(X+2)_5X-5+X?-3X-10 
(X-3) (X +2) ` (X-3)(X+2) 


_X?+2x-15 _(%+5)(X-3)_X+5 
Feas) (X-3)X*2 X+2 


“n (x)= 








+1 4x-7 
(x- c ~ @X=1) C=3) 


<. The domain of n =R- [3 5-1 jd 


on (X)= 


3 4x-7 
nazi 3 QX-0(X-3 


+: L.C.M of the denominators is (X — 3) (2 X — 1) 

r Qx-D-(4x-7) .2X-1-4X47 

= x-3Qx-)n  (x-3Qx-n 
-2X46 -2(x-3) -2 


“OOD (x-3Q9x-]) 2x-i 











In each of the following , find n (x) in the simplest form showing the 
domain of n : 


x*-Xx X4 1 
کے ےون‎ =X (= وي‎ 
Tm XA LT rT 
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The properties of the operations of the addition and subtraction of 
the algebraic frac 


oO Commutation. Association. 
Zero is the additive neutral (additive identity) of any algebraic fraction. 
The additive inverse of any algebraic fraction is available. 


8 ل‎ 1 n EOO. 800 ,.209 g (X) 
1.€. The additive inverse of the algebraic fraction : KO) is— K(X) ? KOO org oa) 


The domain of the algebraic fraction is the same domain of its additive inverse. 





Note that : Subtraction operation of algebraic fractions has no property of the previous properties. 


| Example e If n is an algebraic fraction where : n (X) = Fux 
Find in the Simplest form the additive inverse of n showing its domain. 
“n (x) 22> x on (X) = XX+) _ 
x*-4 (x-2) ie +2) 


^ The domain of n = IR — 12 2] (= -3 
5 "E E^ -x 530 
-. The additive inverse of the fraction n is : 72 xan U2-x 


Its domain = the domain of n =R- {2 ,-2] 


| Example ae Find n (X) in the simplest form showing the domain of n if : 


22X-*4 x 1 
n(X)= oa ^ xx?” then find n (1) and n ¢ 2) 
2(X+2) al x 
(X-2)(X+2) -X(x-2) 
LE 22 24 HERME 
TX-2042-X(X-2) (Notice the change of the sign) 
يي‎ die 1-4+2:-250( 
1 كك‎ 
ones 2 x-2 XA 


.. n(1) -ii-- 1 >n (-2) is undefined because - 2É the domain of n 


7n(X)- 


Find n CX) in the simplest form showing the domain of n where : 


4x-i5 . X*-Sx—18 
X*-8X415 9-x? 





n(X)= 








{£ < درج - زو »ع‎ u 3o urewop ap < 1 - 00 Ug 
{t< €¢ t~} - Y= uyo uuop amp ¢ EX دوج - }-1 <£ <1{ جو‎ uyo ureuop em: 1 = 00 u( 1] fl 
1 


yasıno/ Aq Á} jo / 
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Operations on algebraic fractions (Follow) 




















«a 
N i 
> IA 
U Multiplying and dividing the algebraic fractions | 
9 
0 1| Multiplying the algebraic fractions : e ? 
4 Multiplying two algebraic fractions is similar to multiplying two fractional numbers » therefore it ) 
ig is better to remember together how to multiply two fractional numbers. i 1 
i WP Remember that 7 
¥ 
A, Gm agno 0 
Ww beam ix d (Where bd # 0) 8 
— —— _ - — by 
D For example: . 7 ] 
هه‎ x2.2*5 10 2, 1. 21.1.31 3 
ví TBST 21 845 4 55 4x5 20 ) 
D yä À 
A 2S xZ - له بن‎ -1 
2. 4 3 23 6 44 
* The following shows how to multiply two algebraic fractions : b 
8. 
a 2 
3 ( If X € the common domain of the two algebraic fractions n, and n, where : 8 3 
feo x) = P.O 
fe noi > وم يم‎ 25 2 
then: n,COxn, Eu f 00 xp% 4 
MO ; OEE = O E 4 
R E E f 
١ 
ez (^it) ۲ رياضيات (شرح - لقات)/؟ إعدادی/ ت‎ yall 57 5 
= هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى‎ © 


| (pate كدي‎ 252555555557 [FERA] ^ 


For example: 
Fn 0022 > m 00 - xx > 


x 


then n (X) x n, (X)=2 xo 


= 2x 
X(X-1 
e ) The domain of the product is 


where the domain of the product = iR — {0 » 1} the common domain of the two 


on, (X) xn; (x)= x ; algebraic fractions before reduction. 


Find n (X) in the simplest form showing the domain of n : 


xX? + 5> ,Xx5-7X410 


= 260 
الك ىن حا DO‏ 


o n= 39ت‎ 9-9 0-2 
(X-3)(x-2) (X-5)(X+5) 
~. The domain of n =R- [-3 5255-5) 


By removing the common factors : ~. n (X) = a 


Find n (X) in the simplest form showing the domain of n : 


KPA‏ وعد 
DO) > X2 Xii‏ 





E 
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The properties of the operation of multiplying the algebraic fractions 


,. Commutation. 
Association. 
One is the multiplicative neutral (the multiplicative identity). 


Existing the multiplicative inverses. 


l The multiplicative inverse of the algebraic fraction : 


p(x) 
k (X) 


»then n has a multiplicative inverse which is the algebraic fraction n^! where n! (X) = 


If n is an algebraic fraction where n (X) — #0 


k(X) 
p(X) 
and the domain of n^! is R— the set of zeroes of each of the numerator and the denominator 
of any of the two fractions. 


For example: 


Ifn (x)= X1. , then n (x) = €—3 n (X) and n^! (X) each of them is the 
x-5 X+1 8 
7 reciprocal of the other 
where the domain of n =R- {5 1 i.e. the numerator of each of them is 


and the domain of n! = R — J = 1} a denominator for the other. 


(Example @ 1n (=x 

X255 

1 Find: ı7" (X) and state the domain of n^! 

2 Find:n!(-1) 

3 If! (x)= d. » find the value of x 
X(x?-4x-5) x(Xx-5)(x41) 
(X-5)(X*45) (X—-5) (X45) 
.. The domain of n! =R- [0 55 5-1-5} 


(X-5) ) + 5( 
X(x-5)(X41) 


- +5 
X(X-1) 


2 n^! (- 1) is undefined because — 1 the domain of n`! 


1 -n(X)2 


sn (X)= 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tees]‏ 





sal me NN . AtS _1 
Pa Os “XD 3 


.. X(X+ 1) =3 (X45) EHRE 15 
aX? +X-3'X-15=0 

= ?=2X%=-15=0 z (X-5)(X+3)=0 
^. X 2 5 refused because 5¢ the domain of n 

or X=-3 


Complete the following : 
(Df n (<) =8 > then the domain of n" 


)2[ ون مع‎ - 3 > then nî (4) = e 


(3)1fn n(x) =A > thenn? c22 


Gl Dividing an algebraic fraction by another : 


Dividing two algebraic fractions is similar to dividing two fractional numbers; therefore it is 
better to remember together how to divide two fractional numbers. 


Q Remember that 
If ¢ and $ are two fractional numbers »bs0 and 5 #0 


E x the multiplicative inverse of the number = = x 4 (where bd z 0) 





BE B= 
4 





3 + 
Regarding that the multiplicative inverses of the اک‎ fractions exist 
» then the operation of division is possible and it is defined as follows : 


Dividing an algebraic fraction by another 


If n, and n, are two algebraic fractions where : n; (X) = 


where the domain of n, + n, = the common domain of each of n, and nj 
= IR — the set of zeroes of denominator of n, or denominator of n, or numerator of n, 


=R-(z(@)Uz(p)UzW) 
60 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى ]15502255 





Lesson Five 
For example: 


Fn (x)= > عن يم‎ - 2X 





then n, (x) +n, Qo = کچ‎ n 1 where XE {1 ,0] 


(Example Find n (X) in the simplest form showing the domain of n : 
2 3 
n(x) =X =7X+10 ,  X^-8 
X°-4X-5 x +2X4+4 


> then find n (2) and n (3) if it is possible. 





wn (X) = 229-5 , 6-2 (x7 2X4) 
1 )02-5()2+1( X^-2X44 


<. The domain of n -:IR- [5 ,-1 ,2} 


»n (2) is undefined because 2d the domain of n 
ده‎ )3(- 1 


== 
3+1 4 


Find n (X) in the simplest form showing the domain of n : 


BMS EE pe 
nOO-X20x-67 3x48 





{e-¢ c) - = مره‎ urewop om: ع‎ = (x) uy 
1130 urewop oq $$ z — : osneooq « pouyspun (E) 
L-(z) 1s* o) - 8ت‎ 


I* 
[1-*1«z-*0] - 317 ujo ureuop om ¢ 2-8 


JjesunoK Aq Á} Jo ] 
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حمست 
c —‏ 

zi 

سحت لل -— 


e 


Operations on events : Intersection and union of two events. 


j Operations on events (follow) : 

( Complementary event and the difference 
N 
e 


ce d» 
PN 


between two events. 


ez 


| 
TE 9 z "E‏ / 
هذا العمل خاص بموفع ذاكرولى التعليمى ولا مع بنداوله على ماق أخك ERE‏ 
eue] (c‏ صاصم ] W‏ 


TUS 


Mi 
4n; 
» 





AN 


P Unit Objectives : 


By the end of this unit, student should be able to : 
* Remember what have been studied on calculating the probability. 


* Calculate the probability of occurring two events together in the 
same sample space (Intersection of two events) 


٠ Recognize the mutually exclusive events. 


* Calculate the probability of occurring one of two events at least 
in the same sample space (Union of two events) 

e Recognize the complementary event. 

* Calculate the probability of non occurrence of an event 
(Complementary event) 


* Calculate the probability of occurrence of an event and non 
occurrence of another event in the same sample space 
(Difference between two events) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Toss]‏ 
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|^ 
[0 3| ons o! n 
Before studying the operations on events » we shall remember some main concepts which À 
we have studied before in probability. A 
0 é JC The random experiment : - — e f 
م‎ Gs bee s خعطذة‎ “4 ) 
It is an experiment in which we can specify all its possible outcomes before performing 
it » but we cannot determine which outcome will occur certainly. 1 
N 





a 
W م‎ @ The sample space (S): ——— — EZ ¥ 4 


It is the set of all possible outcomes of a random experiment. 





0 D 
D í - (3, The event : — ———— ————— ١ A 
7 © It is a subset of the sample space. j 7 
7 1 

/ ^^ (4, The probability of occurrence of the event : — 9 
Tt is said that an event occurred if the outcome of the random experiment is an element 9 
7 of this event. 3 Qu 
é A We can calculate the probability of an event (say A) from the relation : 9 
> The number of elements ofthe event A — . n(A) 6 








P(A)=- 





The number of elements of the sample spaces n oS 


á 4 





4 
n" 


po‏ هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بند اوله على مواقع اخرى 
00 
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Lesson One 
For example: 
In the experiment of rolling a fair die once and observing the number appears on the upper 
face » if S is the sample space of the experiment and A is the event of getting an even 
number ;then:82 (15253545556) > n(S)=6 » A-(25456]) > n(A)=3 


then P (A) = I = i z i ( i.e. The probability of occurring the event A = 4)‏ د 


The following figure shows the possibility of occurring an event due to the value of its 
probability, Impossible Equally likely ^ More Certain 
il as unlikely likely event 


erations on events 


Since the event is a subset of the sample space (S) » then we can carry out on events the 
same operations which we carry out on sets such as intersection » union » complementary » 
the difference regarding that the universal set of these events is the sample space. Also we 
can represent these events by Venn diagrams. 


Intersection of two events 
For any two events A and B of a sample space S : 





Tn the experiment of rolling a fair die once and observing the number 
appears on the upper face » if A is the event of getting an even number و‎ 
B is the event of getting a prime number and C is the event of getting 
an odd prime number د‎ find using Venn diagram : 


1 The probability of occurring the two events A and B together. 
2 The probability of occurring the two events B and C together. 
3 The probability of occurring the two events A and C together. 


لماص رياضيات (شرح - لقات)/؟ إعدادی/ ت ؟ (e)‏ 
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The sample space (S) = {1 »2 53 4:5 6} 
yn (S)=6 sA={2 546} B= (253,5) 
»C={3 55} 


1 + The event of occurring A and B together = A N B = {2} 

- n(ANB)=1 

-. The probability of occurring A and B together = P (A (1B) 
.n(AQB) 1 
^ n(S) 6 

+: The event of occurring B and C together = B N C = (3 »5} 

(BNO =2‏ ممت 

.. The probability of occurring B and C together = P (B N C) 





3 -: The event of occurring A and C together = A f C= Ø 
Because A and C are two separate sets or distant sets 
-. n (A N © = zero 
.:. The probability of occurring A and C together = P (A N C) 


_ n(Af1O), zero 
7 n(S 


Ul Mutually exclusive events 


٠ It is said that the two events A and B are mutually exclusive if 
ANB = © »then P(Af1B) =0 
i.e. The probability of their occurring together = the probability of the impossible event = 0 





e It is said that some events are mutually exclusive if every pair 
of them is mutually exclusive. 
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Lesson One 





For example: IFAN B= ® » BNC=@ » ANC=Ø 


5 
c B 
»then the events A » B and C are mutually UI C) 0 
exclusive. 


mmm In an experiment of drawing a card randomly from 9 identical cards numbered 
from 1 to 9 » if A is the event that the drawn card is numbered by an even number 
and B is the event that the drawn card is numbered by a number less than 7 

Find the probability of occurring the two events A and B together. 





g Union of two events 


5 

For any two events A and B of a sample space (S) : 

The event of occurring the event A or the event B or both of them COD 
VY 


( i.e. One of them at least occurs) = A U B, then : 


The probability of occurring the event A or the event B or both of them (AUB) 








In the experiment of drawing one card randomly from 10 identical 
cards mixed very well and numbered from 1 to 10 » if A is the event 
that the drawn card carries an even number » B is the event that the 
drawn card carries a prime number and C is the event that the drawn 
card carries a number divisible by 4 » find using Venn diagram : 

1 The probability of occurring the event A or B 

2 The probability of occurring the event B or C 

3 The probability of occurring the event A or C 


~ S={1 5253045565758 59510} 
^ n (S) = 10 

sA= {2:4:68 10} 
»>B={2535557} »C={458} 
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+: The event of occurring the event A or B 
=AUB={2 23 24555627 2810} 

~. n(AUB)-8 

-. The probability of occurring the event A or B 


n(AUB 8 _4 
n(S) 10 5 


‘ The event of occurring the event B or C= B UC = (25354555758) 
.. n (B UC)=6 
~. The probability of occurring B or C = P (B U C) = 


=P(AUB)= 


n(BUO 6. 
n(s) 10 


“+ The event of occurring the event A or C= AU C= [2 545658510} 


~. n(AUO)-5 
n(AUC)_ 5 


.. The probability of occurring A or C= P (AU C) = nG) ^10 





Notice that: CCC Aie. AUC- A 
موه‎ we can say that : P (A UC) - P (A) e 2 


n(S) 
Example e In the opposite Venn diagram : 


If A و‎ B and C are three events from the 
sample space S of a random experiment د‎ find : 
1 P(AUB) و‎ P(A) x P(B) - P(A(|B) 
What do you notice ? 
2 P(AUO) > P(A) + P(C) What do you notice ? 


EEI .s={1,2,3,4,5:6:7,8,9 10} s a(S) = 10 
sv A= {2:4658 >10} لق ست‎ =5 


n) 5.1 
n(S) 10 2 


9s B= {2535557} ^ n (B) =4 


5 کے‎ 4. 
EBS n(s) 10 5 


.. P(A) = 


=. n(C)=2 
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Lesson One 
1 -AUB-(2535455565758510] z. n(AUB)=8 

" .n(AUB 8 _ 4 

ara 0 3 (1) 


- n(AMB)=1 


.. P(A)+P(B)-P(ANB)=442- 


From (1) and (2) we notice that: P(A 
2 “AUC 2324565859510} 


.. ون رلى د‎ - euo. T a) 


> P(A)+P(C)=}+ 


- n (AUC) =7 


From (1) and (2) we notice that :: P (A U 


* From the previous example we can deduce the following rule : 
-ED 


* For any two events from the sample 


space S of a random experiment : 
* If A and B are two mutually exclusive events » then : 
P (A N B) = zero »then : 














Example ae If A and B are two events from the sample space S » P (A) = 0.3 
and P (B) = 0.2 find : 


1 P(AUB)if P(A NB) 20.1 


2 P(AU B) if Aand B are two mutually exclusive events. 
3 P(ANMB) if P(AUB)=03 
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1 P(AUB) =P (A) +P (B)-P (A B) 203 + 0.2-0.1 - 4 


2 +: Aand B are two mutually exclusive events 
<. P(A U B) =P (A) x P(B) - 0.3 + 0.2 =0.5 
+: P(AUB) =P (A) +P (B) - P(A(1B) 
7.0.3203 € 02 - P(A( B) ~. 0.320.5 - P(A B) 
<. P(A(1B) 205-033 202 


If A and B are two events from the sample space of a random experiment » 
P (A) 20.8 ,P(B) 207 ; P(AfB) 20.6 
Find the probability of occurring the event A or B 


cota 
yesinok Aq Ay jo ] 
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8 g The complementary event — - - P 
5 





0 If A is an event of the sample space S (A C S) then : 

é | the complementary event of A which is denoted by A is the event of ) : 

ig non occurring A where AU A =S » ANA =Ø 6 1 
5 N 





NH > —— eM 


D Inthe experiment of drawing one card randomly from 7 cards which are identical and numbered 
v by the numbers from 1 to 7 and observing the written number on it. 

Í If A is the event of getting a prime number » then A= {2 53 55 +7} 
AS, 
2 on(A)=4 


.. A= {1 54 56} is the complementary event of the event A 





It represents the event of non occurring the event A 
Sincen(A)=4 » n(A)=3 > n(S)=7> j 


n(A) 4 


then the probability of occurring the event A = P (A) = nS) T 





and the probability of non occurring the event A = P (à)- 
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tt Remarks | 
For any event A of the sample space S it will be : 
QAna-e 
i.e. The two events A and A are two mutually exclusive events 
i.e. Occurring one of them prevents the occurring of the other » then P (A N A) = zero 
AU A=S 
i.e. The union of any event and the complementary event of it = the set of sample space S و‎ 
then P (A U A) - P(A) +P (A) =P (S) =1 Note that : 
From that we deduce that : 


P(A)=1-P(A) » P(A)=1-P (A) 


99) 





(Example If A and B are two events a the sample space of a random experiment » 
P(A)= ioPADnB-d and P (A UB) - $ Find : 


1 The probability of non occurrence the event A 2 P(B) 


1 The probability of non occurrence the event A = P (A) 
ل د رم هب‎ P(A) =1-P(A)=1- 


* P(AUB)=P(A) + P(B) - P(A(1B) 


iM ! 
CFS Ur 18 


v P(B)=1-P@) 


| Example e 40 pupils in a school participated in the sports activities 
in the school. If 25 pupils participated in football team 

> 10 pupils participated in basketball team » 4 pupils in 

the two teams together and the rest in other teams. 

If a pupil is chosen randomly from those pupils. 

Find using Venn diagram the probability that : 

1 The pupil is participating in football team. 

2 The pupil is not participating in football team. 


3 The pupil is participating in the two teams together. 





4 The pupil is participating in the football team or basketball team. 
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Lesson Two 
Assuming that : A is the event that the pupil is 

participating in football team د‎ B is the event that 

the pupil is participating in basketball team and 

S is the sample space of this experiment. 

“.n(A) 225 ده‎ (B) = 10 ده‎ (S) = 40 





1 The probability that the pupil is participating in football team 
5 QUUD. 25.5 
SPÉAYS ay 40 8 
The probability that the pupil is not participating in football team 


=P(A)= = Se 3 
-P(A)EI-P(A)-1-$g- 3$ 


Another solution : ‘. n (A) 225 Am (A) 40-25 = 5 
-. The probability that the pupil is not participating in football team 


3 ‘ The event that the pupil is participating in the two teams 
together = A N B 
«<. n (A N B) = The number of pupils who are participating in the two 
teams together — 4 
-. The probability that the pupil is participating in the two teams 


zP(A(1B)- 2 

"^ The event that the pupil is participating in football team or 
basketball team = A U B 

> n(AUB)=21+6+4=31 

-. The probability that the pupil is participating in football team or 


basketball team = P (A U B) = 248) =i 
n(B) 
n (S) 


.. P(A U B) =P (A) € P(B) - P(A B) 


Another solution : ۰. P(B) = 





If A and B are two events of the sample space (S) of a random experiment د‎ 
P (A) 20.5 » P(B) 207 and P (A N B) = 1 


Find :(1] P (B) (2]P(AU B) 
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g The difference between two events 





If A and B are two events of a sample space S then : s 
* The event of occurrence ^ and non occurrence B 
(i.e. the event of occurrence ^ only) 2 ^ — B TOP 
» then the probability of occurrence the event ^ and non occurrence ا‎ 
n(A-B) (B-A) (A-B) 
n (S) 
* The event of occurrence B and non occurrence A 
(i.e. the event of occurrence B only) =B — A 


the event B = P(A-—B)= 


» then the probability of occurrence the event B and non occurrence the event A 











| Example e Tn the experiment of rolling a fair die once and observing the 
number on the upper face. If A is the event of getting an even 
number and B is the event of getting a number less than 5 
Find using Venn diagram : 
1 The probability of occurring the event A only. 
2 The probability of occurring the event B only. 


E 92939455 26} 
.. n(S)=6 
vA-[2:456] ,B={4 535251} 


1 The event of occurrence A only = the event of occurrence A and non 
occurrence B -A- B = {6} 
^ n(A-B)=1 
n(A-B) _ 


~. The probability of occurrence of A only -P(A- B) =" = 4 


2 The event of occurrence B only = the event of occurrence B and 
non occurrence A = B -A- {3 51} 
-n(B-A)-2 
-. The probability of occurrence B only — H - l 
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Lesson Two 





A class contains 45 pupils» 20 pupils of them like reading police novels and 
15 pupils of them like reading romantic novels and 5 pupils of them like 
reading the two kinds of novels. If a pupil is chosen randomly from the class. 
Calculate the probability that the pupil : 

1 likes reading police novels. 2 likes reading police novels only. 
3 does not like reading the police novels. 

4 likes reading the two kinds together. 


Assuming that : A is the event that the pupil 
likes reading police novels and B is the event 
that the pupil likes reading romantic novels 
and S is the sample space. 

~<. n(A) 220 مه‎ (B) = 15 »n(S) - 45 


1 The probability that the pupil likes reading police novels 





=p(A)=2@) . 20.4 
Wr C 5 
2 The probability that the pupil likes reading police novels only 


n(A-B) 15 .1 


=P) 3) R4 3 


3 The probability that the pupil does not like reading the police novels 
=P(A)=1-— N EY 
= P(A) =1 -P(A) =1 97759 
4 The probability that the pupil likes reading the two kinds together 
ة - رمع مم)م-‎ ANB) 5 1 
دان‎ E 
t€ Remarks | 
If A and B are two events of a sample space (S) of a random. 
*(A-B)U(AN B)=A 
ie. P(A- B) - (A 0 B) =P (A) 
and from it : P(A — B) =P (A) - (A N B) 
Also : 
*(B-A)U(AN B)=B 
and from it : P (B — A) =P (B) — P (A N B) 
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If A and B are two events of the sample space (S) of a random experiment 
where P(A—B)=0.3 و‎ P(B- A=% z and P (A1 B) = 35 7 Find: 


1 The probability of non occurrence i 3 


2 The probability of occurrence A or B or both of them. 


1 -~ P(A-B)=03 P(AVl B)-45 
^. P(A) 2 P(A- B) +P (ANB) 


- ے ا‎ CNRC 
Fidan aede 


<. The probability of non occurrence A= P (A) 


کے = 5 
و BE‏ = 


~ P(B)-P(B-A) + P(A(| B) 
= Ae as 
215 3001982 
-. The probability of occurrence the event A or B or both of them 
= P (AUB) = P (A) + P(B) - P(A(1B) 





tt Remarks | 
@ If ^ and B are two mutually exclusive events of the sample space (S) » then : 
*A-B=A ie. P (A- B) =P (A) 


B A 
*B-A=B ie. P(B- A) 2 P(B) OO 


@ If ^ and B are two events of the sample space (S) and A C B و‎ then: 
5 
*A-BzÓ 


*P(A-B)=P(@)=2 
|د‎ 





[Example [ If A and B are two mutually — events of a يت‎ space of 
a random experiment » P (A— B) = i and (A U B) = 2 Find : 


1 P(A) 2 PB) 
3 The probability of non occurrence both of the two events together. 
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Lesson Two 
1 -v Aand B are two mutually exclusive events. 
^X P(A-B)-P(A)- 4 
*- A and B are two mutually exclusive events. 


--P(AUB)=P(A)+P@) .. = (©م+ظ‎ 


.P&-i-i-d - P(B)=1-P(@)=1-1= 


°`." A and B are two mutually exclusive events. 

^. P(A B) 2 zero 

-. The probability of non occurrence both of the two events together 
=P(AMB)=1- P(ANB)=1-0=1 





If A and B are two events of the sample space of a random experiment » 
P(A)=2 > P(B)- 2 andP(AMB)=4 Find: 
1. The probability of occurrence one of the two events at least. 
2 The probability of non occurrence any of the two events. 
3 The probability of occurrence one of the two events and non occurrence 
of the other. 


The probability of occurrence one of the 


two events at least 





Occurrence one of 


RAUB) SP EP) - POLYB) the two events at least 


"T 
- 2+ 


The probability of non occurrence any of the 


two events 





-P(AUB)-1-P(AUB) Non occurrence any 

2 1 of the two events 

21-2 1 
3 3 
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3 The probability of occurrence one of the 
two events and non occurrence of the other 
=P(A-B)+P (B-A) 


(A-B)=P(A)-P(ANB)= $- Deere at‏ ماد 
ie two events an‏ 
non occurrence of‏ 


jPB-A)SP(D-P(AQnB)-2-i- the other 


il 
9 
-. The probability of occurrence one of the two 


events and non occurrence of the other — $ * 


A class contains 40 students. 30 students of them succeeded in mathematics and 
24 students succeeded in science and 20 students succeeded in both of the two 


examinations. 

If a student is chosen randomly. Find the probability that the chosen student : 
(4) Succeeded in mathematics. 

(2) Succeeded in science only. 


(3) Succeeded in one of the two examinations at least. 
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Lessons of the unit : 


. Basic definitions and concepts on the circle. 


. Position of a point and a straight line with respect to a circle. 
. Position of a circle with respect to another circle. 

. Identifying the circle. 

. Therelation between the chords of a circle and its centre. 


ez 
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P Unit Objectives : 


By the end of this unit, student should be able to : 


* Recognize the circle and basic definitions on it (The radius - 
the diameter - the chord). 


» Calculate the circumference of the circle and its area. 


* Recognize the axis of symmetry of the circle and some 
corollaries related to it. 


* Determine the position of a point with respect to a circle. 


* Determine the position of a straight line with respect to 
a circle. 


* Determine the position of a circle with respect to another 
circle. 


* Determine the relation between a tangent to a circle and the 
radius drawn from the point of tangency. 


* Determine the relation between the line of centres of two 
touching circles and the common tangent at the point of 
tangency. 


* Determine the relation between the line of centres of two 
intersecting circles and the common chord. 


* Draw a circle knowing its centre and its radius length. 

* Draw a circle passing through a given point. 

* Draw a circle passing through two given points. 

* Draw a circle passing through three non-collinear points. 


* Recognize the circumcircle of a triangle and determine the 
position of its centre with respect to the triangle. 


* Determine the relation between the chords of a circle and its 
centre. 
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_ Basic definitions and concepts on 
the circle 











N 
+ 
N 
9 [ Its the set of points of the plane which are at a constant distance from a fixed point | 9 
0 | in the same plane. | A 


* The fixed point is called "the centre of the circle". 
* The constant distance is called "the radius length of the circle". 


The centre of the circle 


* The circle is usually denoted by its centre » so we say 


the circle M to mean the circle whose centre is the point M 





- Any circle divides the plane into three sets of points which are : — — 


EÛ The set of points of the circle. 





2 


i2) The set of points inside the circle. 





E) The set of points outside the circle. 








9۹ 
VAL ——— — = 
For example A Y 

5 ( The drawn circle in the opposite figure divides the plane into : A ez it 
4 N EI The set of points of the circle «on the circle» as : A »B >C >... d 5 
e a The set of points inside the circle as: D E 517 >... 8 
E : E The set of points outside the circle as :Z »K >G >. G. B 4 
e a > ١ 
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Lesson One 





The surface of the circle is : the set of points of the circle U the set of points inside it. 


So » the surface of the circle differs from the circle. 
For example: 
In the opposite figure : 
* AB N the circle = {C »D} but AB N the surface of the circle = CD 
* M € the circle but M C the surface of the circle. 


It is a line segment whose endpoints are the centre of the circle and any point on 
the circle. 

In the opposite figure : 

If the points A د‎ B and C belong to the circle M > 

then MA د‎ MB and MC are called radii of the circle M 

and MA = MB = MC =r (where r is the radius length of the circle). 





` | Notice that : | 
E Any circle has an infinite number of radii and all of them are equal in length. 


a If two radii of two circles are equal in length » then the two circles are congruent 
and vice versa. 


It is a line segment whose endpoints are any two points on the circle. 


In the opposite figure : 
IfA د‎ 8 and C belong to the circle M و‎ 
then each of AB » AC and BC 


is a chord of the circle M 
* Notice that : EF is not a chord of the circle M because E€ the circle M 
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The diameter of the circle 


It is a chord passing through the centre of the circle. 


In the opposite figure : 
If M is a circle » AB is a chord of it 


»M€AB ;then AB is a diameter of the circle M 





Notice that : | 
E Any circle has an infinite number of diameters and all of them are equal in length. 
The diameter of the circle is the longest chord of the circle » and its length = 2 r 
In the opposite figure : 
AMC is a triangle in which : 
AM + MC > AC (The inequality of the triangle) 
~ MC=MB=r 
.. AM + MB > AC 
.. AB>AC 
i.e. The diameter AB is longer than the chord AC 














The circumference of the circle and its area 
* The circumference of the circle = 2 Ur 
* The area of the circle = 7t 1° 


Where r is the radius length of the circle » and Jt is a constant ratio for any circle » where it 
represents the ratio between the circumference of tbe circle and its diameter length and 
equals 3.14 approximately or 2 approximately. 

For example: The circle whose radius length is 7 cm. : 


EO its circumference = 2 Wr = 2 x 22 x7=44cm. 


E} Its area = zt 2 = 22 x (7)? = 154 cm? 
7 
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Lesson One 


Example In the opposite figure : 
m (4 ADM) = 15? ,m (4 MAC) = 60° and AC = 5 cm. 
Calculate : The area of the circle M (Jt = 3.14) 


m (4 ADM) = 15? » m (Z MAC) = 60? , AC = 5 cm. 
The area of the circle M 
~ MA=MD =r 
- m(Z DAM) = m (4 D) = 15° 
““ m (Z AMC) = m (4 D) + m (4 DAM) = 15? + 15° = 30° 
+ m (Z MAC) = 60° 
-. m (Z ACM) = 90* 
.:. AM=2AC =2x5=10cm. 
-r-10cm. 
<. The area of the circle M = 712 
73.14 x (10? 
= 314 cm: (The req.) 





In each of the following figures, find the value of the used symbol in 
measuring where M is the centre of the circle : 


Symmetry in the circle 
* Any straight line passing through the centre of the circle 
is an axis of symmetry of it. 
* Since the number of these straight lines are infinite » 
then the circle has an infinite number of axes of symmetry. 
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13 
The straight line passing through the centre of the circle and the midpoint of any 
chord of it is perpendicular to this chord. 


In the opposite figure : 
If AB is a chord of the circle M 
and C is the midpoint of AB » then MC ل‎ AB 


2 


Z 


The straight line passing through the centre of the circle and perpendicular to any 
chord of it bisects this chord. 


In the opposite figure : 
If AB is a chord of the circle M and MC -L AB » where C C AB و‎ then 
Cis the midpoint of AB 


The perpendicular bisector to any chord of a circle passes through the centre of the circle. 


In the opposite figure : 

If AB is a chord of the circle M » C is the midpoint of AB 
and the straight line L -L AB from the point C د‎ 

then M € the straight line L 


From the previous, we deduce that : 


Example In the opposite figure : 
If AB is a chord of the circle M > 
C is the midpoint of AB and m (Z BMC) = 63° 
Find : m (Z MAB) 


86. 
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Lesson One 








AB is a chord of the circle M و‎ C is the midpoint of AB and m (Z BMC) = 63° 
m (4 MAB) 

- AB is a chord of the circle M د‎ © is the midpoint of AB 

.. MC LAB 

-. m (Z MCB) = 90° 

+: m (4 BMC) = 63° 

-. m (4 MBC) = 180° — (90° + 63°) = 27° 

~ MA=MB=r 

-. A ABM is an isosceles triangle. 


-. m (4 MAB) = m (Z MBA) = 27° (The req.) 


Example e In the opposite figure : 


Given 
R.T.F. 


Proof 





If AB is a chord of the circle M whose radius length = 5 cm. 


„ MC L AB and MC =3 cm. 
Find : The length of AB 


AB is a chord of the circle M » MC -L AB د‎ MC =3 cm. and MA = 5 cm. 
The length of AB 

+: MC LAB 

+. m (Z MCA) = 90° 

<. (AC) = (AM)? - (MC)? = 25 - 9 = 16 (Pythagoras' theorem) 

^ AC =4cm. 

-~ MC LAB 

.:. C is the midpoint of AB 


- AB = 8 cm. (The req.) 
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ra — — 
Example ae AB and AC are two chords of a circle M in two opposite sides of M where 
m (Z BAC) = 56° » if D and E are the midpoints of AB and AC respectively. 
Find : m (4 DME) 


AB and AC are two chords of the circle M 


əm (Z A) = 56° و‎ D is the midpoint of AB 


and E is the midpoint of AC 

m (Z DME) 

- D is the midpoint of AB 

-. MD LAB 

<. m (4 MDA) = 90° 

- E is the midpoint of AC 

^ MEL AC 

^. m (4 MEA) = 90° 

^ The sum of measures of the interior angles of the quadrilateral = 360° 
^. m (4 DME) = 360° — (90° + 90° + 56°) = 124° (The req.) 





In the opposite figure : 

BC is a diameter of the circle M » AB is a chord of it » 
MD LAB where MD N AB = {D} 

»m (Z C) =40° and AC =8 cm. Find: 

(1]m (Z DMB) (2)The length of MD 


"uo حم‎ qm (Z) «0r = (QING 7) t (L) F4 
ost = 4“ wo 01 =x (€) 008 - 4“ 0g =x [Z] «oct =x (IB 


yesinok Aq An 40 | 
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LESSON 


2 Position of a point and a straight 
line with respect to a circle 








First | Position of a point with respect to a circle 





If M is a circle of radius length r and A is a point in its plane » then : 9 
9 4 ) Q Ais outside the circle MI @ Ais on the circle M © Ais inside the circle M | 8 


l E 














0 —— IfMA>r ——~——— MA =F = IEMA <r — 1 
V Example A circle M is with radius length 5 cm. and A is a point in its plane. 

Complete the following table : ; 
gO mu : 
2 | | If | Then | Because | 4 

1 MA-5cm.  Alies .......... the circle M 9 











2 MA=3 cm. A lies the circle M 9 
g 3 MA-6.5cm. |A lies .......... the circle M V 
9 ( 4 MA = zero A lies .........- the circle MandA — | BIM 
¢ becomes the -......... of the circle A 
N 
e 
emm 1 on , because MA =r 2 inside » because MA <r 4 
N Q 3 outside , because MA >r 4 inside » centre » because MA = 0 0 
i 
ez (Y ie) رياضيات (شرح - لفات)/؟ إعدادی/ ت ؟‎ ald) 89 9 


ولا يسمح بتداوله على مواقع أخرى "est‏ 
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Example If M is a circle of radius length 5 cm. and A is a point in the plane of 
the circle. 
MA = (3 X — 1) cm. » find the values of X when A lies. 


1 Outside the circle. 2 Inside the circle. 3 On the circle. 


1 - Alies outside the circle. .. MA»r 7 3X-1>5 
1 3X>6 1 X>2 i.e. XE] 2:6] 


+: A lies inside the circle. 4 MA<r >% MAzO 
.. 0 > خالا‎ > 4&403X-1«5 .153X<6 


a4 2 ie.xe[4 »2[ 


+: A lies on the circle. .. MA=r 
36 E cw) 





If M is a circle , its diameter length = 12 cm. and A is a point in its plane , 
complete the following : 


(IIF MA = 12 cm. s then A lies <. the circle M 
[IFMA = 6 cm. » then A lies the circle M 
[3]If MA -3 cm. i the circle M 


Position of a straight line with respect to a circle 


If M is a circle with radius length r and L is a straight line in its plane » and we draw 


MA L L to cut it at the point A » then MA is the length of the perpendicular line segment 
from the centre of the circle to the straight line L 


If we compare between MA and r » then we have three probabilities. 


c A 
1 MA>r 2 MA-r 3 MA«r 


Each of these probabilities determine a position of the straight line L with respect to 
the circle M as shown in the following table : 
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Lesson Two 
(^T —^ Then. دك‎ The figure *^— ——^ Notethat A 
Ao; : ع‎ that 
" ar y : * LN the circle M = Ø 
MAxr the circle M * LN the surface of the circle M = Ø 





The straight line L is 
a tangent to the — 
2 circle M atA — | ` «Lf the circle M = {A} 
MAsr| ,Aiscalled vs e LN the surface of the circle M = (A) 
“the point of 
tangency" f 





3 The straight line Lis | | *LN the circle M={X » Y} 
a secant gi | | * LN the surface of the circle M = XY 
MA<r the circle M i و‎ - ] 
| * XY is called the chord of intersection 








Example @ Let M be a circle of radius length = 5 cm. د‎ MA ل‎ the straight line L 
where ACL 


Complete the following : 
1 If AM 5 cm. ; then the straight line L --.---..-- 
2 IfAM= 513 cm. » then the straight line L 
3 IFAM = 3 cm. » then the straight line L 
1 isatangent to the circle M 2 lies outside the circle M 


3 is a secant to the circle M 


xp If M is a circle of radius length v , MA _ the straight line L and A CL د‎ 


complete the following : 
(1]IfMA-r » then the straight line L 
(2) IfMA=5r » then the straight line L 
s then the straight line L 


FEES هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى‎ G 








Two important facts 
mm 


69 The tangent to a circle is perpendicular © The straight line which is perpendicular 
to the radius drawn from the point to the diameter of a circle at one of its 
of tangency. endpoints is a tangent to the circle. "I 





L L 








i.e. if the straight line L is a tangent to i.e. if AB is a diameter of the circle M and 
the circle M at the point A » the straight line L_| AB at the point A د‎ 


then MA LL 1 then L is a tangent to the circle M at the point A 














Example [4 | In the opposite figure : AB is a diameter of the circle M 
» the straight line L is a tangent to the circle at A 
» and the straight line K is a tangent to the circle at B 


Prove that : The straight line L // the straight line K B 


AB is a diameter of the circle M د‎ the two straight lines L and K are two 
tangents to the circle at A and B respectively. 

The straight line L // the straight line K 

*- The straight line L is a tangent to the circle at A 

~. The straight line L L MA 

^. The straight line LL AB (1) 

*- The straight line K is a tangent to the circle at B 

<. The straight line K ل‎ MB 

.. The straight line K LAB (2) 

From (1) and (2) : ~. The straight line L // the straight line K 


From the previous example , we deduce that : 
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Lesson Two 
Example € In the opposite figure : B A 
AB is a tangent to the circle M at the point B » 

AM N the circle M = {C} >m (4 A) = 30° 

Prove that : AC - BC 





Given | AB isa tangent to the circle M at B » m (Z A) = 30° 
RTP. AC = BC 


Proof +: AB is a tangent to the circle M at B .. MB L AB 
»' In AAMB : m (4 A) = 30° » m (4 ABM) = 90° 
-. m (Z M) = 180° — (30° + 90°) = 60° 
°. AMBC is isosceles (MB = MC =r) 
++ m(Z M) = 60° -. AMBC is equilateral 
-. m (Z MBC) = 60° 
ec m (4 ABC) = m (4 ABM) - m (4 MBC) = 90° - 60° = 30° 
-. In AABC : m (Z A) = m (Z ABC) = 30° 
^ AC= BC 





In the opposite figure : 

BD and CD are two tangents to the circle M at B and C where 
BD N CD = {D} » BA is a diameter of the circle M 

»m ) 4 BAC) = 50° 

Find :m (4 BDC) 





008 = (Oda 7) ur 
JW 21119 oy] 01 1112225 v ST (£) 
IN 210119 oq aprsino sa (£) W 20115 ag 0} JUJUR) v st (Ua 
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LESSON 


Position of a circle with respect to 


another circle 


* Let M and N be two circles ; their radii lengths are r, and r, respectively »r, >r, 


> then the straight line passing through the two points M and N is called "the line of centres". 


* The two circles M and N takes one of the following six positions : 





EU 
= Fa By 


Then the two circles are : Distant | 


Notice that : 
* The circle M f) the circle N = Ø 








+ The surface of circle M f) the surface 
of circle N = Ø 
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Then the two circles are : | 
Touching externally 


| Notice that :/ 
* The circle M f the circle N = {a} 
+ The surface of circle M (^ the surface 
of circle N = {a} 











Lesson Three 





brs 


Then the two circles are : Then the two circles are : 
Intersecting Touching internally 
Notice that : Notice that : 
* The circle M f the circle N = {A »B} + The circle M f the circle N = {A} 


» The surface of circle M f the surface of + The surface of circle M f the surface 
circle N — the surface of the shaded part. of circle N = the surface of circle N 








- 


"Then the two circles are : 
One inside the other 
(the circle N is inside the circle M) 
Notice in the two cases that : 


» The circle M f the circle N = Ø 
+ The surface of circle M f the surface of circle N = the surface of circle N 


" 








The length of MN 


One inside 
the other 
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Example o If the radius length of the circle M = 5 cm. » the radius length of the 
circle N = 3 cm. و‎ determine the position of each of them with respect 
to the other in each of the following cases : 

1 MN-2cm. | 2 MN-8cm. 

3 MN - zero 4 MN - 10 cm. 

5 MN-1cm. 6 MN-5cm. 


“r =Som. > n-3cm. ءا‎ +m -28em. و‎ n- I, -2cm. 
1 ~ MN=2cm. .. MN =r -r 

-. The two circles are touching internally. 

w MN=8cm. .. MN =r, + و1‎ 

-. The two circles are touching externally. 





`" MN = zero. -. The two circles are concentric. 
4 -~ MN- 10cm. .. MN>r, +1, 

-. The two circles are distant. 

~ MN=1cm. .. MN <r, -r 

-. One of the two circles is inside the other. 

7 MN=Scm. .. r ~r <MN <r, +r 

-. The two circles are intersecting. 


— From the previous example , we notice that : 





Ellas MN = 10cm. 
i.e. MN €]8 هه و‎ [ » then the two circles are distant. 


Blas MN-1cm. 

i.e. MN €] 0,2 [ s then the two circles (one of them is inside the other). 
Bas MN =5 cm. 

i.e. MN €]2 د‎ 8 [ » then the two circles are intersecting. 
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Lesson Three 


F. M and N be two circles , their radii lengths are 4 cm. and 9 cm. 


respectively. Complete the following : 





(1) If the two circles M and N are touching externally s then : MN -- 


(2) If the two circles M and N are touching internally 


(3) If the two circles M and N are intersecting 

(4) If the two circles M and N are concentric 

(5) If the two circles M and N are distant 

(6) If the two circles M and N are one of them is inside the other 





The line of centres of two touching circles passes through the point of tangency and 
is perpendicular to the common tangent at this point. 


In the two opposite figures : 


L, L 
If the two circles 
M and N are touching ka) 1 - la 
at A (the point of tangency) » 


the straight line L is a common tangent to them at A 
» then A € MN and MN _L the straight line L 


2) 
The line of centres of two intersecting circles is perpendicular to the common chord 
and bisects it. 


In the opposite figure : 


If M and N are two circles intersecting at A and 8 و‎ 
then MN L AB د‎ MN bisects AB i.e. AC=BC 


This mean that MN is the axis of symmetry of AB 


yall 97‏ رياضيات (شرح - لقات)/؟ إعدادی/ QN 6) Yo‏ 
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Example In the opposite figure : 
M and N are two intersecting circles at A and B و‎ 
ABN MN = (C) IfMA- 6cm. ;NA-8cm. 
and MN = 10 cm. » Find : The length of AB 


Two circles M and N are intersecting at A and B » 
MA = 6 cm. »NA=8 cm. and MN = 10 cm. 

The length of AB 

In AAMN : :.: (MA)? = 36 » (NA)? = 64 and (MN)? = 100 
^. (MN! = (MAY + (NA 

-. m (Z MAN) = 90? (converse of Pythagoras' theorem) 

+: The common chord AB intersects MN at C 


AM xAN _ 6x8 


MN JOE 4.8 cm. 


-  ABLMN — MAC 


^ AB 2488 x2-9.6 cm. 


Example @ In the opposite figure : 
M and N are two circles touching externally at A » 
the straight line L is a common tangent to them at A » 
AD is a diameter of the circle M » 
B EL where AB = MN = 6cm. > 
BD N the circle M = {C}, where BC = 3.6 cm. 

1 Prove that : m (Z ACD) = 90? 


2. Find : The length of AN 


M and N are two circles touching externally at A 
and the straight line L is the common tangent at A 
AB = MN = 6 cm. and BC = 3.6 cm. 

R.T.P. m (Z ACD) = 90° 

R.T.F. | The length of AN 
Construction Draw MC 
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Lesson Three 





~ CM-DM-MA-r 

^ A ACD in which : CM = lap 

+: Mis the midpoint of AD 

<. CM is a median of A ACD 

-. m (Z ACD) = 90° (First req.) 

+: The two circles are touching externally at A and the straight line L is the 
common tangent at A 

S MNIL 

~. ABD is a triangle in which : m (4 DAB) = 90° , AC L BD 

^ (AB? = BC x BD (Euglids) 

.. 36 = 3.6 x BD 

- (AD)? = (BD) - (AB) (Pythagoras) 

~. (AD)? = 100 - 36 = 64 ~. AD = 8cm. 

^ MA= $ = 4cm. MN = MA + AN 

7" MN = 6cm. 

.:. AN = MN - MA =6-4=2 cm. (Second req.) 





In the opposite figure : 

M and N are two intersecting circles 

at A and B » X is the midpoint of 

the chord CD and DC N BA = {E} where m (4 E) = 60° 
YF touches the circle M at F where NM N YF = {F} 


(1) Find :m (4 ZNX) (2) Prove that : YF // AB 


[(p1ouo uoururoo) av T (saxiuo jo eut) NA « 4A T AW : WIE] jpesmo£ Áq 24013 Z | 


021 = (XNZ 7) ut |, 


Js* o[ 23 NN(9 | ]»* ei[S3NW(S. 0-NNW p 


Jer“ S[S NN (£ | "ubc-NNWZ "»er-NNW IL 
asino f jo | anum 
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LESSON 


Identifying the circle 


The circle is identified if we know : 

E its centre. its radius length. 

In the following» we will study the possibility of identifying (drawing) the circle under 
certain conditions. 


If A is a given point in the plane and the required is drawing 
a circle passing through the point A 


e Assume any other point in the plane as M » then take it 
as a centre using the compasses » draw a circle with the centre 
and radius length — » then it will pass through the point A 

* Similarly » you can draw another circle whose centre is M and 
its radius length is MA » then it will pass through the point A 
or draw a circle whose centre is M and its radius length = MA » then it will pass through 
the point A and so on 

i.e. 

You can draw an infinite number of circles passing through a given point. 





m . Notice that 
If the circles required to be drawn to pass through A 2» 
are congruent (their radii are equal in length) XN / 


» then all the centres of these circles lie on a circle which 5 


is congruent to these circles and its centre is the point A 
as shown in the opposite figure. 
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Lesson Four 


CM Drawing a circle passing through two given points 


If A and B are two given points in the plane and the required is drawing a circle 





passing through the two points A and B : 

* We know that the centre of any circle passing through 
the two points A and B should be equidistant from A and B 
-. The centre of any circle passing through A and B should lie 
on the axis of symmetry of AB which is the straight line that 
is perpendicular to it from its midpoint د‎ therefore ; we draw 
the straight line L that represents the axis of symmetry of AB 


* We take any point on the straight line L as M 
»then we draw the circle whose centre is M and its 
radius length = MA (or MB) » then it will pass through the two 
points A and B 
* Similarly د‎ we can draw another circle whose centre is M and its 
radius length — MA و‎ then it will pass through the two points A and B 
or we can draw a circle whose centre is M and its radius length — MA 
E then it will pass through the two points A and B 
i.e. 
There is an infinite number of circles that can be drawn to pass through the two 
points A and B and all their centres lie on the axis of symmetry of AB 


Example Kj Using the geometric instruments» draw AB with length 3 cm.» then 
draw a circle passing through the two points A and B with radius 
length 2 cm. 


How many solutions can be obtained ? 


* Draw AB such that AB = 3 cm. 
* Draw CD ل‎ AB from its midpoint C ; then CD is 


the axis of symmetry of AB Ne Sa 4 
e Open the compasses with a length of 2 cm. P ee] Ls 


using A or] B as a centre and draw two arcs 
cutting CD at M and N 
* By the same opening » use M as a centre and 
draw a circle and similarly » do the same at N 
to draw another circle. 
So you have two circles with radius length 2 cm. passing through 
the two points A and B 
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t€ Remarks | > — 
` *If ABisa line segment and the required is drawing a circle passing through 
the two points A and B »then : 


Or r> 4 AB , then we can draw two circles (as shown in the previous example). 
eir r- d AB > then we can draw one and only one circle (it is the smallest circle) 


passing ae: the two points A and B » hence AB is a diameter of it and its centre 
is the midpoint of AB 


ay" the geometric instruments » draw XY where XY = 4 cm. » then draw 


a circle passing through the two points X and Y and its radius length is 2 cm. 
How many possible solutions are there ? 








Drawing a circle pa 1g through thr given points 


If A » B and C are three points in the plane and the required is drawing a circle 

passing through the three points A » B and C : 

* We know that : In order that the circle passes through the two points A and B ; then its centre 
should lie on the axis of symmetry of AB » say L, »and in order that the circle passes through 
the two points B and C ; then its centre should lie on the axis of symmetry of BC »say L, 

-. The centre of the circle that passes through the three points A » B and C lies on each of 
L, and L, 
Then we must distinguish between two cases : 


Or the points A » B and C are collinear as in figure (1) 
> then the two straight lines L, and L, are parallel not 





intersecting. 


In this case » it is impossible to draw a circle passing 
through the three points A د‎ B and C 
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Lesson Four 





Ø If the points A sB and C are not collinear as in figure (2) د‎ 
then L, and L, intersect at one point as M ; then M is 
the centre of the required circle which passes through the 
three points A د‎ B and C د‎ then the radius length 
of this circle = MA = MB = MC 





Notice that : 
There is a unique circle passing through three points as A » B and C which are not collinear 


and the centre of this circle is the point of intersection of any two axes of symmetry of the 
axes of the line segments AB » BC and AC 


Example Using the geometric instruments » draw ^ ABC in which : 
AB = AC 23 cm. and BC = 4 cm. » then draw the circle which passes 
through the points A s B and C 


* Draw AB of length 3 cm. 
* Open the compasses with a length of 
3 cm. د‎ then use A as a centre and draw an 
arc » then open the compasses with 
a length of 4 cm. د‎ then use B as 
a centre and draw an arc to cut the previous 
arc at the point C » then draw ‘AC and BC 
* Draw the axes of AB and AC to intersect at M 
* Open the compasses with length = AM (or BM or CM) and use M 
as a centre » then draw the required circle. 


Using the geometric tools و‎ draw A XYZ in which m (Z X) = 80? و‎ XY 2 4 cm. 
and XZ — 3 cm. » then draw the circle which passes through the points X » Y and Z 
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The circle which passes through the vertices of a triangle is called the circumcircle 
of this triangle. 


* The triangle whose vertices lie on a circle is called 
the inscribed triangle of this circle. 


In the opposite figure : 
M is the circumcircle of A ABC 
or A ABC is the inscribed triangle of the circle M 


2 


The perpendicular bisectors of the sides of a triangle intersect at a point which is 
the centre of the circumcircle of the triangle. 


In the opposite figure : 


If the straight lines L} »L, and L, 


are the axes of AB » BC and CA respectively 


and L, VL, N L; = [M] > 
then the point M is the centre of the circumcircle of A ABC 


the type of the triangle as shown in the 


/ سم‎ 
M is inside M is the midpoint M is outside 
the triangle of the hypotenuse the triangle 
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Lesson Four 





* A special case : 

The centre of the circumcircle of the equilateral triangle is : 
- The point of intersection of its sides axes. 
- The point of intersection of its altitudes. 
- The point of intersection of its medians. 


- The point of intersection of the bisectors of its interior angles. 


te Remark | 
We can draw a circle passing through the vertices of (the rectangle » the square or 


the isosceles trapezium) while we cannot draw a circle passing through the vertices 
of (the parallelogram د‎ the the rhombus or th or the trapezium which is not isosceles). 
س ا ا‎ Bum - 





"jresmno Aq meq 
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If M is a circle د‎ AB and CD are two chords of it at distances MX and MY from its centre b 
respectively » then the following figures determine three cases of these chords with respect 
to their distances from the centre of the circle M 


jq 





D 





Using the ruler » you can check by yourself the truth of the following information : 


>CD <CD =CD 
, « MY > > MY , = MY 4 


The closer the chord is from the centre of the circle » the longer its length is 


V 
and vise versa. ۹ 
Ae 





€. There is a relation between the length of the chord and its distance from the centre of 


9 
the circle. 4 
€ 





Lesson Five 





The relation between the chords of a circle and its centre : 





If chords of a circle are equal in length, then they are equidistant from the centre. 


Given | AB = CD » MX ل‎ AB and MY 1 CD 
RT.P. | MK =MY 
Construction | Draw MA and MC 
Proof | - MX LAB 
-. X is the midpoint of AB 
8 2 
= AX= 2 AB 
s MY LCD ~. Y is the midpoint of CD 
۰ Eels 
“ CY= 2 CD 
" AB = CD (given) ~. AX- CY 


AX = CY (by proof) 
+: AA AXM and CYM soa have [ma cor 


m (4 AXM) = m (Z CYM) = 90° 
.:. AAXM =A CYM then we get: MX = MY (Q.E.D.) | 


In congruent circles, chords which are equal in length are equidistant from the centres. 


In the opposite figure : 


^ 
If M and N are two congruent circles د‎ aD 4 
AB = CD د‎ MX ل‎ AB and NY LCD» 4 ry 
€ B 


then MX 2 NY 


Example @ I the opposite figure : 
AB and AC are two chords equal in length 
in the circle M » AD is a diameter of it 
MX ل‎ AB and intersects it at X 
MY ل‎ AC and intersects it at Y 
Prove that : BD - DC 
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AB =AC د‎ AD is a diameter of the circle M » MX ل‎ AB and MY | AC 
BD - 2: 

` MX LAB 7. X is the midpoint of AB 

-~ MY LAC ^. Y is the midpoint of AC 





~ AB=AC «^. MX = MY (theorem) 

In A ADB : +» M is the midpoint of AD and X is the midpoint of AB 
^ MX- d BD 

In AADC: +~ Mis the midpoint of AD and Y is the midpoint of AC 
« MY- DC 

But MX = MY (by proof) 

< } BD= } DC 


Example In the opposite figure : 
AB and AC are two chords equal in length 
in the circle M د‎ X is the midpoint of AB > 
Y is the midpoint of AC and XY intersects the 
circle M at D and E 
Prove that : XD = YE 


Given | AB-AC > X is the midpoint of AB and Y is the midpoint of AC 
RIP | XD=YE 
Construction Draw MX and MY and draw MF L XY to intersect it at F 





Em 


Proof | +: X is the midpoint of AB - MX LAB 
+: Y is the midpoint of AC - MY LAC 
~ AB=AC ^. MX = MY (theorem) 
^ In A MXY : MX = MY and MF L XY 
s XF = YF a) 
- MF L DE ^ DF = FE Q) 
Subtracting (1) from (2): -. DF- XF-EF-YF  .XD-YE (Q.ED.) 
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Lesson Five 





Example In the opposite figure : 
M is a circle » AB is a chord in it 
د‎ ME LAB MF LCD » 
AM = 6cm. و‎ CD = 5 cm. and AB = (X + 2) cm. 
If MF > ME : find the values of X which 


satisfy these data. 


ME L AB د‎ MF L CD JAM = 6 .من‎ , CD =5 cm. » AB = (X +2) cm. 
and MF > ME 

The values of X 

- ME LAB د‎ MF ل‎ CD and MF > ME 

AXE225 

+: AB is a chord not passing through the centre. 

-. AB < the length of the diameter of the circle. 

.. AB <12 .. X+2<12 IX O (2) 

From (1) and (2) : 5 > 1 <. 3[عع<‎ 510] (The req.) 


um In the opposite figure : 


ABC is a triangle drawn in the circle M where AB = AC و‎ 
X is the midpoint of AB and Y is the midpoint of AC 
If m (Z YXM) = 20? , then find : m (Z CYX) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 











In the same circle (or in congruent circles) و‎ 
chords which are equidistant from the centre (s) are equal in length. 


i.e. In the opposite figure : 
If AB and CD are two chords of the circle M > 
MX L AB» MY L CD and MX = MY د‎ then AB = CD 


Also in the opposite figure : 

If M and N are two congruent circles » AB is a chord of 
circle M and CD is a chord of circle N 

„ MX L AB د‎ NY L CD and 

MX ع‎ NY »then AB = CD 








Example In the opposite figure : 
ABC is a triangle drawn inside the circle M 
If m (4 A) = 55° » Dis the midpoint of AB 
> E is the midpoint of BC and MD = ME 
Find : m (Z B) 


m (Z A) = 55? و‎ D is the midpoint of AB د‎ 

E is the midpoint of BC and MD - ME 

m (Z B) 

+: D is the midpoint of AB <. MD LAB 

+: Eis the midpoint of BC ^. MEL BC 

+: MD = ME ~. AB = BC 

z. m (Z © 2 m(Z A) = 55° 

.. m (4 B) = 180 — (55° + 55°) = 70° (The req.) 
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Lesson Five 





Example ae ABC is a triangle in which AB = AC > a circle M is drawn such that BC is 
a diameter of it » the circle cuts AB at D and AC at E 


Draw MX L BD to intersect it at X and MY | CE to intersect it at Y 


Prove that : BD = CE 


AB = AC > BC is a diameter of the circle M » 
MX ل‎ BD and MY ل‎ CE 

BD = CE 

In A MXB and A MYC : 


MB = MC (two radii) 
0 (Z MXB) 2 m (Z MYC) - 90* 
m (Z B) = m (Z C) (because AB = AC) 
~. A MXB =A MYC د‎ then we deduce that : 
:د‎ MX ل‎ BD and MY L CE 
.. BD=CE 





In the opposite figure : 

AB and CD are two chords of the circle M و‎ 

MF L CD and intersects it at Y » X is the midpoint of AB 
and XE = YF 

Prove that : AB = CD 





[AW = XW EY 36013 : jurg]. 71253306 Áq 24014 | 


sa[aososr ue st WAX V pue OV T AW WP A014 : WH] 011 = (XAD 7) ut |‏ سبع 3رد] 


981004 fa (a jo (SE 
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Angles and arcs 
in the circle 





٠ Central angles and measuring arcs. «4 


. The relation between the inscribed and central angles subtended by the same 
arc - Well known problems. g ‘ 


1 
2 

i V 
3. Inscribed angles subtended by the same arc. 5 ` 
4. The cyclic quadrilateral and its properties. 9 
5. Cases of proving the cyclic quadrilateral. 6 
6. The relation between the tangents of a circle. 
7. Angles of tangency. 





هذا العمل خاص بموقع ذاكرولى ee‏ ولا يسمح بتد ول على مواقع أخرى T‏ 
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Sr www:zakrooly:com | RAatihs | الان‎ ew yal 


P Unit Objectives : 


By the end of this unit, student should be able to : 
e Recognize the central angle and the inscribed angle. 


٠ Calculate the measure of an arc of a circle and calculate its 
length. 


* Recognize the relation between the inscribed and central 
angles subtended by the same arc. 


* Recognize the relation between the measure of the inscribed 
angle and the measure of its subtended arc. 


* Recognize the relation among the measures of the inscribed 
angles subtended by the same arc. 


* Recognize the inscribed angle in a semicircle. 
* Recognize the cyclic quadrilateral and its properties. 
* Determine when a quadrilateral be cyclic. 


* Recognize the relation between two tangent-segments drawn 
to a circle from a point outside it. 


* Recognize the angle of tangency and the relation between 
the angle of tangency and the inscribed angle subtended by 
the same arc. 


* Prove that a ray drawn from one of the vertices of a triangle is 
atangent to the circumcircle of this triangle. 
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The central angle 


It is the angle whose vertex is the centre of the circle and each side of its sides 
contains a radius of the circle. 
In the opposite figure : 
Z AMB is a central angle because its vertex M is 
the centre of the circle and each of its sides MA and MB 
contains a radius of the circle » they are : MA and MB 
Notice that: 
The two sides of Z AMB divide the circle M into two arcs they are : 


A 





/ 
The major arc AB and it is denoted 


The minor arc AB and 
itis denoted by 





by ACB or the major arc AB 


| 





Notice that: The symbol AB means the minor arc unless there is other stating. 


If AB is a diameter of the circle M » then : 
Z AMB is a straight central angle و‎ 

—— — 
then each of AXB and AYB 


is called a semicircle. 
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Lesson One 
The measure of the arc 
It is the measure of the central angle which subtends this arc and it is measured by 
the measuring units of the angle (degrees , minutes , seconds ل‎ 


For example: 
In the opposite figure : 
If AB is a diameter of the circle M » C and D are two points on the circle M 
where m (Z AMC) = 30? » m (Z AMD) = 90° »then : 
E nm (AD = m (4 AMO) = 30° 
Ø m (ED) = m (4 CMD) = 90° - 30° = 60° 
© n (DB) = m (4 DMB) = 90° 
E m (DB the major) = m (4 DMB the reflex) = 360° — 90° = 270° 
B (AB) =m (2 AMB) = 180° ( Notice that: AB represents a semicircle) 
i.e. 
The measure of the semicircle = 180° 
and then the measure of the circle = 2 x 180° = 360° 


In the opposite figure : 
«AB and BC are two adjacent arcs in the circle M because they have one 
common point only B » then it will be m (AB) + m (BC) = m (ABC) 
+ AC and BD are not adjacent arcs because they have more 


than one common point (they have the common arc BC) 


Example f In the opposite figure : 
‘AB is a diameter of the circle M » m (Z AMC) = 30° 


If m (CD) : m (DB) 23:2 
Find : m (AD) 
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AB is a diameter of the circle M » 

m (Z AMC) = 30° »m (CD) : m(DB) -3:2 

m (AD) 

+: AB is a diameter of the circle M e (ACB) = 180° 

“ m(AC) =m (Z AMO) = 30° . m (CDB) = 180° — 30° = 150° 
~ m (ED) -(08)هد:‎ 3:2 

Assuming that : m (CD) 23 X »m (DB) =2 X 


1 3X+2X= 150° “5X=150° — X230 
.. m (CD)=3x30°=90° ~. m (AD) = 30° + 90° = 120° (The req.) 


It is part of a circle’s circumference proportional to its measure and it is measured 
by length units (centimetre » metre و‎ ...) 


To calculate the length of the arc » you can use the following rule : 


Example e In the opposite figure : 

A circle of centre M : its radius length = 21 cm. 

A and B are two points on the circle M 

such that m (Z AMB) = 120° 

Find : The length of AB (Consider = 2) 

- m (4 AMB) = 120° 7. m (AB) = 120° 


`. The | (Ag. mS... 
-. The length o: =a * T 
. 120° 
~ 360° 





× 2 × 2 x21 =44 cm. 
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Lesson One 


i Example B Find the measure of the arc which represents + the measure of the circle 


and if the radius length of the circle is 15 cm. 
Find : The length of this arc. (Consider N= 3.14) 


The measure of the arc = E the measure of the circle — 4 x 360° = 120° 


the measure of the arc 


360° x2r 


The length of the arc = 


o 


(1) A circle of centre M of radius length 14 cm. If A and B are two points on the 
circle such that m (4 AMB) = 45? Find the length of AB (Consider : 7t = 22) 


(2) Find the measure of the arc which represents 2 the measure of the circle and 


if the length of the diameter of the circle is 70 cm. د‎ find the length of this 
arc. (Consider :N= 22) 





t Example In the opposite figure : 
If BC is a diameter of the circle M of radius length 7 cm. 
Find: 1 m (AD) 
2 The length of AD (Consider Um 2) 


BC is a diameter in the circle M ;r = 7 cm. » m (4 AMB) = (X + 15)° و‎ 
m (Z BMD) = 7 X? and m (4 DMC) = (4 X + 15)° 

1m (AD) 2 The length of AD 

+: BC is a diameter in the circle M snm (DC) = 180° 

^ m (BD) + m (DC) = 180° 

-+ m (BD) = m (4 BMD) =7 X? »m (DC) 2 m (4 DMC) = (4 X + 15)° 


.. 7 X? + )4 X? + 15°) = 180° ©. 11 X° + 15° = 180° 
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~. 11 X? = 180° — 15° = 165° 
.. m (BD) =7 x 15° = 105° 5 m (AB) = 15° + 15° = 30° 
z. m (AD) = 105° + 30° = 135° (First req.) 


>the length of AD = 32° x 2 Tr = 3 x2x 22 x 7-165 cm. (Second req.) 


8 1 
oa” In the opposite figure : aa 
AB » CD and EF are three diameters in the (Mo 
C 
1 


circle M of radius length 3.5 cm. A) 
Find :(1) m (AD) (2) The length of FD A 
F 


B 
Important corollaries 





In the same circle (or in congruent circles) » if the measures of arcs are equal » then 
the lengths of the arcs are equal » and vice versa. 

In the opposite figure : 

If M is a circle in which m (AB) =m (CD) 

» then the length of AB =the length of CD 

and vice versa : If the length of AB = the length of CD 

> then m (AB) =m (CD) 


2 


In the same circle (or in congruent circles) » if the measures of arcs are equal » then 
their chords are equal in length » and vice versa. 


In the opposite figure : 
If M is a circle in which 


m (AB) =m (CD) » then AB = CD 
and vice versa : If AB 2 CD > then m (AB) = m (CD) 
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Lesson One 





3 ) 
If two parallel chords are drawn in a circle » then the measures of the two arcs 
between them are equal. 


In the opposite figure : 
If AB and CD are two chords in the circle M 
„ AB // CD » then m (AC) =m (BD) 

4) 


If a chord is parallel to a tangent of a circle » then the measures of the two arcs 
between them are equal. 


In the opposite figure : 

If AB is a chord in the circle M and 
CD touches the circle M at E د‎ 
CD//AB „then m (EA) =m EB) 


Example In the opposite figure : 
AXisa tangent to the circle at A » 
the chord BC // AX » m (4 B) = 35? 
Find : m (Z BAC) 


‘AX is a tangent to the circle at A ;BC//AX sm (Z B) 2 35? 
m(Z BAC) 

AX II BC 

<. m (AB) سد‎ (AC) 

InAABC: 

* AB=AC 

- m(Z C)2m(Z B) - 35? 





-. m (Z BAC) = 180? — (35° + 35°) = 110° 
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Example e In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle. 
If AC = BD 
Prove that : AD = BC 


ABCD is a quadrilateral inscribed in a circle , AC = BD 


AD = BC 

`. AC = BD (Given) 

(AC) =m (BD)‏ سد 

Subtracting m. (AB) from both sides : 

<. m (AC) - m (AB) = m (BD) - m (AB) 





.. m (BC) =m (AD) 
.. BC- AD 


In the opposite figure : 

AB and CD are two parallel chords in the circle د‎ 
AF and CE are two parallel chords in the circle. 
Prove that : m (BD) = m (EF) 


AB // CD 3 AF // CE 
m (BD) = m (EP) 

- AB// CD 

^ m (AC) = m (BD) 
- AF // CE 

~. m (AC) = m (EF) 
From (1) and (2) : 





^. m (BD) =m (EP) 
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Lesson One 


af. the following : 


ل 


D c 


m (AB) = 160° » m (CD) = 100° > 
then m (AC) mee 





(3]€Dis a tangent to the circle M at C » 
then m (AC) 2-2. 








061 (€) @ «os (1) 
coc: (1) z | 
w 
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| The relation between the inscribed and 
| central angles subtended by the same arc 











_ The inscribed angle 





N 
«a 
N 
©, 
| oscar ۹ 


In the opposite figure : ) Y 
* Z ABC is an inscribed angle B 4 1 
0 because its vertex B belongs to the circle M X 
1 and its sides BA and BC carry the two chords x 4 
0 BA and BC in the circle M 


* The inscribed angle Z ABC is subtended by AC 











v | 
; tt Remark | 
A 
d For each inscribed angle ; there is one central angle subtended by the same arc. 99 J u 
^N 9 
Ve In the opposite figure : & 
* The inscribed angle Z BAD is subtended with the central <4 V 
jv, 
( angle £ BMD by the arc BCD 
N هم‎ 
* While the inscribed angle 2 BCD is subtended with the reflex central ف‎ 8 
wk angle BMD by the arc BAD * 4 
> [ 
ez 122 PON 
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Lesson Two 





The measure of the inscribed angle is half the measure of the central angle » subtended 
by the same arc. 

Given | In the circle M : Z ACB is an inscribed angle » > AMB is a central angle 

RT.P. | m(Z ACB) = مال‎ (Z AMB) 


Proof | The first case If M belongs to one of the sides of the inscribed angle ACB : 


١.١ £ AMB is an exterior angle of AAMC 

<. m (4 AMB) =m (Z A) +m (Z C) (1) 

»'- MA = MC (two radii lengths) 

-m(ZA)2m(ZC) (2) 

From (1) and (2) we get : m (Z AMB) = 2 m (Z ACB) 

^ m (4 ACB) 4 m (4 AMB) (QED.) 


| The second case If M lies inside the inscribed angle ACB : 





Const. | Draw CM to cut the circle at D 
From the first case : 


m (Z ACD) = 4 m (4 AMD) > 

m (Z BCD) = i m (Z BMD) 

Adding : 

^ m (Z ACD) +m (Z BCD) = 4 m (Z AMD) + } m (4 BMD) 








^» m (4 ACB) = 4 m (Z AMB) 


The third case ’ If M lies outside the inscribed angle ACB: 


Draw CM to cut the circle at D 
From the first case : 


| m(Z ACD) = 4 m (4 AMD) 





» m(Z BCD) = 4 m (4 BMD) D) 
S 
Subtracting : 





ea m (4 ACD) - m (4 BCD) = ل‎ m (4 AMD) - 4 m (4 BMD) 





7 m (Z ACB) = 4 m (4 AMB) 
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Example o In each of the following figures : 
Find the measure of the angle denoted by the sign (?) given that M is the 


centre of the circle. 
B 
Ka. 


Fig. (1) Fig. (2) 


Fig. (1) In A AMC: ‘+ MA = MC (two radii lengths) 
-. m (Z MCA) =m (Z MAC) = 30° 
-. m (Z AMC) = 180° = (30° + 30°) = 120° 
‘w Z ABC is an inscribed angle and Z AMC is a central angle 
subtended by AG 
^ m ع)‎ ABO) = } m (4 AMC) = 60° 


w m (Z AMC) = 140° 
-. m (reflex Z AMC) = 360° — 140° = 220° 
‘. Z ABC is an inscribed angle and reflex Z AMC is a central angle 
subtended by the major AC 
-m(Z ABC) = 4 m (reflex > AMC) = 110° (The req.) 


* m (Z AMB) = 90? »m(Z BMC) = 110° 
-. m (Z AMC) = 360° — (90° + 110°) = 160° 
 Z ABC is an inscribed angle subtended by the same arc Ac 
with the central angle AMC 
- m (4 ABC) = 4 m (Z AMC) = 80° (The req.) 
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Lesson Two 


In each of the following, find m (Z ACB) given that M is the centre of the circle : 





The measure of an inscribed angle is half the measure of the subtended arc. 
In the opposite figure : 

m(Z C)» 4 m(4AMB) 

(inscribed and central angles with common arc AB)» 

m (Z AMB) =m (AB) 


(AB)‏ سل Os‏ 4) سه 


In the previous figure : m (AB) 22 m (Z C) 


Example e In the opposite figure : 


ABN CD = {E} AB = CD 
Prove that : EA= EC 


Given | ABN CD = {E} AB =CD 
RTP. EA=EC 
Construction Draw BD 
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“+ AB=CD a) 

^ m (AB) =m (CD) 

Subtracting m (AC) from both sides : 

sqm BO =m (AD) 

But m (4 D)= 4 m (BC) »m(ZB)= 4 m (AD) 
^ m(ZD)2m(Z B) 

^ EB=ED Q) 

Subtracting (2) from (1) : .. EA = EC 





In the opposite figure : 

XYZ is a triangle inscribed in the circle N و‎ 

m (Z XYN) = 40? , m (Z NZY) = 30° 

Complete the following : 

(I)m(z N) = .......... o | (2)m (4 XK) = .......... o 


(3)m (KZ) - E i 0 (4) m (XY) = ssl E 


The inscribed angle in a semicircle is a right angle. 
In the opposite figure : 

' m C) = 4 m (AB) (corollary 1) 

> + m (AB) = 180° 

^ m (Z C) = 90° 


ES 
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Lesson Two 





Example B In the opposite figure : 
AB is a diameter in the circle M » AC touches it at A » 
BC intersects it at D 


If BD = 9.6 cm. و‎ DC = 5.4 cm. 


Find : The length of the radius of the circle M 


AB is a diameter in the circle M » 
AC touches it at A » 

BD =9.6 »DC=5.4cm. 

The radius length of the circle M 

+: AC touches the circle at A د‎ AB is a diameter in it 
-. m (Z BAC) = 90° 

+: AB is a diameter in the circle M 

-. m (Z ADB) = 90? 

^. A ABC is right-angled at A د‎ AD ل‎ BC 

~. (AB)? = BD x BC = 9.6 x (9.6 + 5.4) = 144 





.. AB = 12 cm. 
~. The radius length of the circle M equals 6 cm. 


vy In the opposite figure : 
| 


| AB is a diameter in a circle M > 
the radius length = 2.5 cm. 
IfBC-3cm. و‎ 


Find : 
(1)The perimeter of A ABC [2] The area of A ABC 
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Well known problems on theorem (1) and its corollaries 


If two chords intersect at a point inside a circle د‎ then the measure of the included 
angle equals half of the sum of the two measures of the two opposite arcs. 


Given | AB » CD are two chords in a circle intersecting at the point E 
RT.P. | 1 m(ZAEC)=4[m(AC)+m@D)] 
2 m(4CEB)= d [m GO) « m (AD)] 


Construction | Draw BC (or AD) 
Proof | °‘. Z AEC is an exterior angle of A EBC 


<. m (Z AEC) = m (Z B) +m (LZ C) 
m(ZB)=4m(@C) > mz O=} mD) 


^ mL AEC) = dm (0) + 4 m (BD) 


2d [m C) +m 85] (Q.E.D. 1) 
Similarly » if we draw AC (or BD) » we can prove that : 
m ( CEB) = d. [m (8C) +m (AD)] (Q.E.D.2) 


Example @ AB and AC are two chords of a circle » D is the midpoint of AB > E is the 
midpoint of AC د‎ DE is drawn to cut AB at X and AC at Y 
Prove that : A AXY is isosceles. 


Given | D is the midpoint of AB » E is the midpoint of AC 
R.T.P. A AXY is isosceles 
Proof 7" m (Z AXE) = 4 [m (AB) +m (8D)] 
سه‎ GL AYD) =} [m (CE) +m (AD)] 
Dis the midpoint of AB د‎ E is the midpoint of AC 
.. m (AE) =m (CE) » m(BD)=m(AD) 
^ m (Z AXE) = m (Z AYD) ^ AX=AY 
-. A AXY is isosceles. 
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Lesson Two 


B 
If m (AC) + m (BD) =80° » If m (4 DEB) = 110° و‎ 
then m (Z ABC) = ——? m (BC) = 70° , then m (AD) = ..........* 


If two rays carrying two chords in a circle are intersecting outside it, then the measure 
of their intersecting angle equals half of the measure of the major arc subtracted 
from it half of the measure of the minor arc in which both are included by the two 
sides of this angle. 


Given | CBM ED={A} 
RTP | m(ZA)=4[mCE)-m@D)] 
Construction Draw CD (or BE) 

Proof +: Z CDE is an exterior of AADC 
- m (Z CDE) = m (Z A) + m (Z C) 
z. مم‎ (Z A) 2 m(Z CDE) - m (Z C) 
v m(Z CDE) = } m (CE) »m(z © = 3 m (BD) 
^ m (LA) = d m (CB) - lm (BD) 


2 
= } [m C5 -m 67] 
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Example In the opposite figure : 
EA N BD = {C} mz © - 3605 
m (Z ABD) = 22° Find : m (BE) 


Solution 


Given | ~ EAM BD = (C) »m (Z C) = 36° »m(Z ABD) = 22° 
RTF. | m(BB) 
Proof | m (Z ABD) = 22° <. m (AD) = 2 m (Z ABD) = 44° 
+ EAN BD = (C) - m( C) = d [m BE) - m AD] 
.. 36° =} [m BE)-44°] ..72°=m (BE) - 44° 
<. m (BE) = 116° (The req.) 
Another proof | °. > EAB is an exterior angle of A ACB 
<. m (4 EAB) = m (Z C) + m (4 B) = 36° + 22° = 58° 
.. m (EB) =2 m (4 EAB) = 2 x 58° = 116° 





Complete the following : 
et 


Ifm(Z BDC) = 50° »m(DE)=30° | Ifm (ZA) = 40° »m (4 CMD) = 100° 
> then m (Z A) = ..........5 »then m (BE) = سد‎ 





oc (Z) oS€ (E) 
0 ul 
mo aB 
-0v1 (€) «09 (Z) «oct (b) 
ost (€) ose [2) «oc (Lj 





JjesunoK Áq إن/‎ jo ji 
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ELEM Mashe Sa 


__ a 7 سه‎ * 





LESSON 


Inscribed angles subtended by 
the same arc 





= 


In the same circle د‎ the measures of all inscribed angles subtended by the same arc ۹ 
0 é are equal. SK 
[ | Given | ZC » Z D and Z E are inscribed angles subtended by AB 4 f 
1 RT.P. | m(4C)=m(4D)=m(4E) ١ 
1 Proof | ل دك عاسب‎ mB) 5 4 
"s >m(ZD)=4 m (AB) 





a | 











„ım (LE) = dm (AB) RD) 
1 
ví | ^ m(ZC)em(Z D) = m (Z E) Q.E.D — | ) 
^ X 
5 ] n 
In the same circle (or in any number of circles) the measures of the inscribed angles 0 
9 subtended by arcs of equal measures are equal. ‘es 
‘ . 9 
A j i.e. In Heel "m q 
e If m(AB) 2 m (CD) و‎ 9 
١ م‎ 
e then m (Z X) 2 m (Z Y) 2 
0 In this case» the length of AB - the length of CD 9 
ام‎ 0 
b 
ez => * 
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Also : If M and N are two congruent circles 
and m (AB) 2 m (CD) و‎ 
then m (Z X) 2 m(Z Y) 

In this case » the length of AB = the length of CD 


Similarly : In any two circles M and N 
If m (AB) =m (CD) و‎ 
then m (Z X) 2 m(Z Y) 
In this case » the length of AB the length of CD 


The converse of the previous corollary is true also 


i.e. In the same circle (or in any number of circles) the inscribed angles of equal 
measures subtend arcs of equal measures. 


In the opposite figure : 
Ifm(Z X)=m(ZY)> 


then m (AB) =m (CD) 


Example 3 In the opposite figure : 
m (Z BAC) = 60° مده‎ (Z ADB) = 50° 
»m (Z ACD) = 30° 
Find : The measures of the angles denoted by the sign (?) 


m (4 BAC) = 60° »m (4 ADB) = 50° » m (Z ACD) = 30° 

The measures of the angles denoted by the sign (?) 

m (Z ACB) = m (Z ADB) = 50° (inscribed angles subtended by AB) 

»m (Z ABD) = m (4 ACD) = 30° (inscribed angles subtended by AD) 

»m (Z BDC) = m (4 BAC) = 60° (inscribed angles subtended by BC) 

The sum of measures of the interior angles of A ACD = 180°‏ “° د 

-. m (4 DAC) = 180? — (30° + 50° + 60°) = 40° 

-. m (4 DBC) = m (4 DAC) = 40°(inscribed angles subtended by DC ) 
(The req.) 
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Lesson Three 





Example In the opposite figure : 6 


mE LF 
AB is a diameter in the circle M » m (4 ACD) = 108° (> 
ae ا‎ 


Find : m (Z BAD) 4 

AB is a diameter in the circle M » m (Z ACD) = 108° 

m (Z BAD) 

-: AB is a diameter in the circle M <. m (Z ACB) = 90° 

-. m (Z BCD) = m (Z ACD) - m (Z ACB) = 108° — 90° = 18° 

-. m (Z BAD) = m (4 BCD) = 18° (inscribed angles subtended by BD) 
(The req.) 


Example ‘AB and CD are two chords of a circle intersecting at the point N 
If AN - NC Prove that : AB - CD 


Given | AN-NC 
R.T.P. AB=CD 
Construction Draw AC 
Proof In ANAC: ‘~ NA=NC (given) 
z m(Z O) =m (Z A) ~. m (AD) = m (BC) 
Adding m (DB) to both sides : 
É m (AB) =m (CD) <. AB=CD (Q.E.D.) 





r 


Complete , given that M is the centre of the circle : 
A D 


١ لمم‎ 
| 7 


om (Z د و‎ «m 0 
em(ZCBA)= «m (Z BDC) = ee 7 
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If two angles subtended by the same base and on the same side of it have the same 
measure ; then their vertices are on an arc of a circle and the base is a chord of it. 


m (Z C) 2 m (Z D) د‎ then the points A د‎ B » D and C lie on a unique 
circle د‎ then AB is a chord of it. 


ABCD is a quadrilateral in which : AD // BC 
m (Z DAC) = 30°, m (4 BMC) = 120° 
Prove that : The points A »B »C and D 

pass through them one circle. 


ABCD is a quadrilateral د‎ AD // BC »m (4 DAC) = 30° »m(Z BMC) = 120° 
The points A د‎ B د‎ C and D pass through them one circle. 
-+ AD // BC د‎ AC is a transversal. 
-. m (Z ACB) = m (Z DAC) = 30° (alternate angles) 
In A BMC: m (Z MBC) = 180° — (120° + 30°) = 30° 
.. m (4 DAC) =m (Z DBC) 
and they are drawn on DC and on one side of it. 
.'. The points A د‎ B د‎ C and D pass through them one circle. (Q.E.D.) 


In the opposite figure : 

ABCD is a quadrilateral whose diagonals 

intersected at E » m (Z BDC) = 60° »AB = BC = AC 

Prove that : the points A » B د‎ C and D pass through 

them one circle. C 





[Gas 7) = (OWE 7) W p 38033 : IUH] 3rosmo£ Áq eAo1d | 


oSL= (ava 7) u« 0£ = (47) ur £ 
«0r = (Oaa 7) “تنا‎ sO = (07) u Z 006 = (VEO 7)u«,002(07)u A 


yesinok Áq Á 10 / 
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The cyclic quadrilateral and its 
properties 


N 
+ 
N * 
9 . B 





The cyclic quadrilateral is a quadrilateral whose four vertices belong to one circle. 9 
9; i.e. we can draw a unique circle passes through its four vertices. 9 ( 


In the opposite figure : 
ABCD is a cyclic quadrilateral because its four vertices 
lie on one circle. 


á UW Properties of the cyclic quadrilateral 









































j [| "emend pm 
| | CHER I PS eus 
| ] 
2 | | 
| 
o me —]J hs — 
A / Each two angles are drawn Each two opposite || The measure ofthe exterior 
4 ( on a side of its sides as angles are | angle at any vertex equals 
TN a base and on one side of supplementary the measure of the interior 
l e it are equal in measure J angle opposite to its adjacent 
N 5 and next we will study each property in details with clarification by the examples. 
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In the cyclic quadrilateral » each two angles drawn on a side of its sides as a base and on 
one side of it are equal in measure. 
"Because they are two inscribed angles subtended by the same arc". 


For example: 
In the opposite figure : 
If ABCD is a cyclic quadrilateral 
»then m (Z BAC) 2 m (Z BDC) 
"drawn on BC and on one side of it" 


| Generally | 
If the figure ABCD is a cyclic quadrilateral د‎ then we can deduce se following : 


:m(Z1)-m(Z2) » m(Z3)2m(Z 4> 
m(Z5)2m(Z6) > m(Z7)2m(Z 8) و‎ 
* The line segments AB د‎ BC د‎ CD » DA » AC and BD eal 


are chords in this circle. 











Example In the opposite figure : 
ABCD is a cyclic quadrilateral in which AB = AD د‎ 
m (Z BAD) = 70? and m (Z BDC) = 41° 
Find : The value of each of X and y 


ABCD is a cyclic quadrilateral ; AB = AD و‎ 

m (Z BAD) = 70? »m (Z BDC) = 41° 

The value of each of X and y 

+: ABCD is a cyclic quadrilateral 

-. m (Z BAC) = m (Z BDC) = 41? (drawn on the same base BO) 
` m(Z BAD) = 70? - m (4 CAD) = 70? - 41° = 29° 

+: m (Z CBD) = m (Z CAD) (drawn on the same base CD) 

^ X=29° 

+’ A ABD in which AB = AD 


<. m (Z ABD) = m (Z ADB) = 1808" = 55° 
+: m(Z ACD) = m (Z ABD) (drawn on the same base AD) 
y= 55° 
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Lesson Four 


In each of the two following figures » if ABCD is a cyclic quadrilateral د‎ 
find the value of x : 








In a cyclic quadrilateral د‎ each two opposite angles are supplementary. 
Given | ABCD is a cyclic quadrilateral 
| 
RTP. | 1 m(ZA)*m(Z © = 180* 
2 m(Z B) +m (Z D) = 180° 


Proof | - m(ZA)- i m (BCD) and m (4 C) = 4+ m (BAD) 


^ m(Z A) +m ع)‎ C) = 4 [m BCD) + m (8AD)] 





= E the measure of the circle — i x 360° = 180° 


Similarly : m (Z B) + m (Z D) = 180° (QED. | 


Example In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle » 
AB is a diameter in it and AD = DC 

If m (4 BAC) = 35° 

Find: 1 m(ZD) 2 m(Z BCD) 


ABCD is a cyclic quadrilateral » AB is a diameter in the circle 





» AD = DC and m (Z BAC) = 35° 
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1 m(ZD) 2 m(Z BCD) 

*. AB is a diameter in the circle 

-. m (Z ACB) - 90* -. m (4 ABC) = 90° — 35° = 55° 

`." The figure ABCD is a cyclic quadrilateral (given) 

-. m (Z B) +m (Z D) = 180° 

«<. m (Z D) = 180? — 55° = 125° (First req.) 
In AADC: : m(Z D) = 125° 

-. m (Z DAC) + m (Z DCA) = 180° — 125° = 55° 

* DA = DC (given) - m (4 DAC) =m (4 DCA) = E 227.5? 





- m (Z BCD) = m (Z BCA) + m (Z ACD) 
= 90? + 27.5? = 117.5? (Second req.) 


dee In each of the following figures . find the measure of each angle 


denoted by (2): 
| لقا‎ 


mL. | Nc, 
AS aen أن‎ 


The measure of the exterior angle at a vertex of a cyclic quadrilateral is equal to 
the measure of the interior angle at the opposite vertex. 


In the opposite figure : 
If ABCD is a cyclic quadrilateral 
و‎ 4 CBE is an exterior angle of it » 
then m (Z ABC) + m (Z D) = 180° 
but m (Z ABC) + m (Z CBE) = 180° 
- m(ZCBE) = m (Z D) 
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Lesson Four 


Example e In the opposite figure : 
ABCD is a quadrilateral inscribed in a circle 
in which : m (Z A) = 70° and E EAB 
If CD = CB and DB = DA 
Find : m (Z EBC) 


CD = CB ,DB = DA and m (Z A) = 70° 
m (4 EBC) 

InADBA: 

‘~ DB-DA 

- m (4 DBA) = m (Z A) = 70° 

-. m (4 BDA) = 180° — (70° + 70°) = 40° 
«v ABCD is a cyclic quadrilateral 

-. m (4 C) +m (Z A) = 180° 

-. m (Z C) = 180° — 70? = 110° 
InACBD: 


‘~ CB = CD sm (4 C) = 110° 
180° — 110° 
2 


-. m ) 4 CDA) =m (4 CDB) + m (4 BDA) = 35° + 40° = 75? 
*- Z EBC is an exterior angle of the cyclic quadrilateral ABCD 
-. m (4 EBC) =m (4 CDA) = 75° (The req.) 


-. m (4 CDB) = m (4 CBD) = =35° 


Example In the opposite figure : 
E EBÊ ,m (4 BMD) = m (4 BCD) -2 X? 
and m (4 DCE) = (y + 0 
Find : The value of each of X and y 
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Given m (Z BMD) = m (Z BCD) = 2 X? and m (4 DCE) = (y + 20)? 
R.T.F. The value of each of X and y 
Proof ١.٠ Z Ais an inscribed angle and > BMD is a central angle subtended by BD 
< m(4A)= d m(Z BMD)-x 
+: The figure ABCD is a cyclic quadrilateral 
- m (Z A) + m (Z BCD) = 180° —-X-2X-180 
-3X-180* = X= 60° 
١.١ Z DCE is an exterior angle of the cyclic quadrilateral ABCD 
- m (4 DCE) =m (4 A) .. y 20? = 60° 
s. y =40° (The.req.) 





+e In each of the following figures » find the measure of each angle 


denoted by (7): 


oss(Z) 071 (E) 
«0p = (GOV 7) ui SIT = (a 7) (f) zi (Z) »08(L)EÀ 


«cL (£) «Dm 


aesnot fa fa jo (ET 
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N 

X 

لحت يكت bw)‏ 

8 In this lesson we will answer the next question : ) À 


Ul When a quadrilateral is a cyclic quadrilateral ? a 9 
6 
27 تت‎ . É 


















The quadrilateral is a cyclic quadrilateral if there is a point in its plane at equal | 0 1 
distances from its vertices. 
3 و‎ 5 aple: D 7 
1 For example: 5 0 
V If M is a point where : , 
MA = MB = MC = MD 0 
» then ABCD is a cyclic quadrilateral. iy 
q 1 
v. CEE = = ) 
A | The quadrilateral is a cyclic quadrilateral if there are two angles equal in measure ١ 


| drawn on one of its bases and on one side of this base. * 


/ According to this » each of the following four figures is a cyclic quadrilateral. 


| AR 
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Example o In the opposite figure : 
ABCD is a quadrilateral » its diagonals intersect at E * 
If m (Z ADB) = 48° » m (Z DBC) = 32° و‎ 
m (Z BEC) = 100? and m (Z ABD) = 64° 
1 Prove that : 
The figure ABCD is a cyclic quadrilateral. 
2 Find : 
The measures of the angles denoted by (?) 


m (4 ADB) = 48? ,m (Z DBC) 2 32? و‎ 
m (4 BEC) = 100° » m (Z ABD) = 64° 
The figure ABCD is a cyclic quadrilateral. 
The measures of the angles denoted by (?) 
In A BEC: ~~ m (Z BCE) = 180? — (100° + 32°) = 48° 
-. m (Z ADB) =m (Z ACB) 
and they are drawn on AB and on one side of it. 
-. The figure ABCD is a cyclic quadrilateral. (First req.) 
-. m (4 DAC) = m (Z DBC) = 32° 
(drawn on DC and on the same side of it) 
»m (Z ACD) 2 m (Z ABD) = 64° 
(drawn on 'AD and on the same side of it) 
١.٠ Z BEC is an exterior angle of A ABE 
<. m (Z BEC) = m (4 EAB) + m (Z EBA) 
-. m (Z EAB) = 100° - 64° = 36° 
-. m (Z BDC) = m (Z BAC) = 36° 
(drawn on BC and on the same side of it) (Second req.) 
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Lesson Five 

Example In the opposite figure : 

| ABCD is a quadrilateral inscribed in a circle its diagonals 

intersect at E ; X € BE » Y € CE such that XY // BC 

Prove that : 

1 AXYD is a cyclic quadrilateral. 
2 m(Z BAX) =m (Z CDY) 

Given ABCD is a cyclic quadrilateral » XY // BC 
R.T.P. 1 AXYD is a cyclic quadrilateral. 2 m(Z BAX) 2 m (Z CDY) 
Proof - XY // BC 

-. m (Z 1) 2 m (Z 2) (corresponding angles) 

but m (Z 2) 2 m (Z 3) (two inscribed angles subtended by ED) 

- m(Z1)2m(Z3) 

and they are drawn on the base YD and on one side of it. 

«<. AXYD is a cyclic quadrilateral. (Q.E.D. 1) 

** ABCD is a cyclic quadrilateral. 

-. m (4 BAC) = m (4 BDC) a) 

«v AXYD is a cyclic quadrilateral. 

<. m (4 XAY) 2 m (Z XDY) (2) 

Subtracting (2) from (1) we deduce that : 

m (4 BAC) - m (Z XAY) = m (Z BDC) - m (Z XDY) 

- m(Z BAX) = m (4 CDY) (Q.E.D. 2) 


a Put (Y) for the cyclic quadrilateral in the following 


Given that : ACN BD = (ED: 
© 7 


١ Wu 





fe 
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The converse of theorem (3 
If two opposite angles of a quadrilateral are supplementary د‎ then the quadrilateral 
is cyclic. 
In the opposite figure : 
If m (Z B) +m (Z D) 2 180° or m (Z ^) + m (Z C) = 180° 
»then the figure ABCD is a cyclic quadrilateral. 


Example In the opposite figure : 

BC is a diameter in the circle M >A € BC , 

the chord DE _ BC where 

DE BC = {X} and DEM AC = (Y) 

Prove that : The figure ABXY is a cyclic quadrilateral. 


BC is a diameter in the circle M » DE _ BC 
The figure ABXY is a cyclic quadrilateral. 

+: BC is a diameter in the circle M 

-. m (Z BAC) = 90? 

> DE LBC <. m (4 DXB) = 90° 

-. In the figure ABXY : 

m (Z BAY) + m (4 YXB) = 90° + 90° = 180° 
-. The figure ABXY is a cyclic quadrilateral. 





In the opposite figure : 
If ABCD is a cyclic quadrilateral» m (Z A) =m (Z C) = 90° 


» then BD is a diameter of the circumcircle of the figure ABCD 
and the point M (the midpoint of BD) is the centre of this 
circle whose radius length = MB = MD = MA= MC 
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Fourth Corollary 


If the measure of the exterior angle at a vertex of a quadrilateral figure is equal to 
the measure of the interior angle at the opposite vertex د‎ then the figure is a cyclic 
quadrilateral. 


In the opposite figure : 
If ABCD is a quadrilateral 
and m (Z CBE) (the exterior angle) = m (Z D) > 
then the figure ABCD is a cyclic quadrilateral. 


Example @ In the opposite figure : 
AD bisects Z BAC » 
CX bisects Z ACB »m (4 BAD) = 35° و‎ 
m (£ ACE) = 25° and AD N EC = {X} 
Prove that : The figure BEXD is a cyclic quadrilateral. 


AD bisects Z BAC » CX bisects Z ACB > 

m(Z BAD) = 35° » m (Z ACE) = 25° 

The figure BEXD is a cyclic quadrilateral. 

InAABC: : AD bisects Z BAC 

7 m (Z BAC) = 35° x 2 = 70° 

>. CE bisects Z ACB <. m (Z ACB) = 25° x 2 = 50° 
- m (Z B) = 180° — (70° + 50°) = 60° 


» °. Z AXE is an exterior angle of A AXC 





- m (Z AXE) 2 m (Z XAC) + m (Z ACX) = 35? + 25° = 60? 

From (1) and (2) and in the figure BEXD : 

-. m (Z AXE) (the exterior angle) = m (Z B) (the opposite to the vertex X) 
-. The figure BEXD is a cyclic quadrilateral. (Q.E.D.) 
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r In each of the following د‎ is the figure ABCD a cyclic quadrilateral or not ? 
@ n 3) 
A 
a 0m 


3 





(Z) pue (T) are spexorequpenb o£ ou] FA | 
(E) pue (1) are spezorequpenb oro£o eur (gy 


l 
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LESSON 


The relation between the tangents 
of a circle 


i.e. In the opposite figure : 


If AB is a diameter in the circle M and the two 





straight lines L and K are two tangents to the 
circle at A and B respectively > M 
then the straight line L // the straight line K : 


0 (because the straight line L L AB and the straight line K L AB) 
6 i.e. In the opposite figure : 

If AB is a chord in the circle M and the two 

straight lines L and K are two tangents to 

the circle at A and B respectively: then the two 


straight lines L and K are intersecting at a point 


outside the circle M (Say C) and AC و‎ BC are 





called tangent - segments and AB is called a chord 


of tangency. 









Gan ek, هذا العمل خاص بموقع ذاكرولى التعليمى‎ P S 
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- 


The two tangent-segments drawn to a circle from a point outside it are equal in length. 


Given A is a point outside the circle M و‎ 
| ABand AC are two tangent-segments 
to the circle at B and C respectively. 
R.T.P. AB - AC 
Construction Draw MB د‎ MC : MA 
Proof ~ ABisa tangent to the circle M 
-. m (Z ABM) = 90° 
+: AC is a tangent to the circle M 
.. m (Z ACM) = 90° 
In AA ABM > ACM: 
MB = MC (the lengths of two radii) 
AM is a common side. 
m (Z ABM) 2 m (Z ACM) - 90? (proved) 
«<. A ABM =A ACM ; and we deduce that : AB = AC 


Corollaries of theorem (4) 


Cm 
The straight line passing through the centre of the circle and the intersection point of 
the two tangents is an axis of symmetry to the chord of tangency of those two tangents. 








In the opposite figure : 


If AB and AC are two tangents to the circle M at B and C 


respectively» then AM is the axis of symmetry to BC 


i.e. AM L BC > BD=CD 
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The straight line passing through the centre of the circle and the intersection point of 
its two tangents bisects the angle between these two tangents. It also bisects the angle 
between the two radii passing through the two points of tangency. 
In the opposite figure : 

If AB and AC are two tangents to the 

circle M at B and C respectively » then : 

* AM bisects Z BAC -m(Z1)2m(z2) 

* MA bisects Z BMC ست‎ )4 3( =m (44) 


¢¢ Remarks on theorem (4) and its corollaries 
In the opposite figure : 
Q AB =AC  MB-MC-r 
© BE = CE. AM LBC 
© m ع)‎ ABM) =m (4 ACM) = 90° 
i.e. The figure ABMC is a cyclic quadrilateral. 
© m(Z BAM) = m (4 BCM) = m (Z CAM) = m (4 CBM) 
© m (Z AMB) = m (Z ACB) = m (Z AMC) = m (Z ABC) ” 





Example ao In the opposite figure : B 
AB and AC touch the circle at B and C و‎ T 
AB // CE »m(Z A) = 50° (| DA 
E 
Find by proof : m (Z BDE) uut 
E 


Given | AB and AC touch the circle at B and C» AB // CE » m (Z A) = 50° 
R.T.F. m (Z BDE) 

Proof +: AB and AC are two tangent-segments to the circle .. AB = AC 
~<. In A ABC : m (Z ABC) =m ( ACB) = 180° = 90" = 65° 
-: AB // CE and BC is a transversal to them. 

-. m (Z ABC) = m (Z BCE) = 65? (alternate angles) 

*' The figure DBCE is a cyclic quadrilateral. 





-. m (Z BDE) = 180? — 65° = 115° (The req.) 
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The inscribed circle of a polygon is the circle which touches all of its sides internally. 


Fig. (1) Fig. (2) 


A D B A 2 B 
M, is the inscribed circle of the triangle ABC where : M, is the inscribed circle of 


the side AB touches the circle at D و‎ the side BC touches | the quadrilateral ABCD 
the circle at E and the side CA touches the circle at F 


i.e. In the opposite figure : 
If the circle M is the inscribed circle of the triangle ABC 
» then M is the intersection point of the bisectors of the 
interior angles of A ABC 


We can prove that as follows : c 
-: AD and AF are two tangent-segments to the circle M 

-. AM bisects Z BAC (1) , similarly 

„ BM bisects Z ABC (2) 

„ CM bisects Z ACB (3) 

From (1) » (2) and (3) » we deduce that : 
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Example @ ABC is a triangle where AB = 4 cm. » BC =7 cm. » AC = 5 cm. 
If the inscribed circle of it touches its sides AB » BC and CA at D 8 


and F respectively, 
prove that : AC + BD = BC + AD د‎ then deduce the lengths of the parts 
into which the sides of the triangle are divided by the points of tangency. 


AB 24 cm. و‎ BC 2 7 cm. AC =5 em. 
كعم تسم‎ AS 
D د‎ E and F are the points of tangency of the Ly NN 


inscribed circle of the triangle ABC 

AC+BD=BC+AD 

AD د‎ DB > BE CE >CF » FA 

+: CF and CE are two tangent — segments to the circle at F and E 

-. CF = CE > similarly AF = AD و‎ BD = BE 

.:. (CF + AF) + BD = (CE + BE) + AD 

^ AC + BD = BC + AD (1) (First req.) 
+ AC 2 5cm. BC 27 em. AD = (4 - BD) cm. 

Substituting in (1) : 

.. 5 + BD =7 + )4- BD) .. 5+ BD =11-BD 

.. 28-6 .:.BD=3cm. »DA=4-3=1cm. 

«~ BD = BE 

.. BE=3cm., CE = 7-3-4cm. 

v AD=AF 

.. AF = 1 cm. CF = CE = 4 cm. (Second req.) 


In the opposite figure : 

If M is the centre of the inscribed circle of A ABC 

» complete the following : 

(1) M is the intersection point of of the triangle ABC 
(2) The perimeter of A ABC = .......... 


| 3. The figure ADMF is a cyclic quadrilateral because 
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T mmon tangents to two circles 


* It is said that the tangent "AB is an internal common tangent to the two circles M and N 
if the two circles M and N are on two different sides of the tangent. 


* It is said that the tangent ‘AB is an external common tangent to the two circles M and N 
if the two circles M and N are on the same side of the tangent. 


The following table shows the number of the common tangents to two circles in their 
different situations (locations) : 


Two distant circles Two circles touching externally 


L2 
3 common tangents 
* L, and L, (external) * L, and L, (external) 
* L, and L, (internal) * L, (internal) 





Two intersecting circles Two circles touching internally 





Li L 

Al 
N 
2 common tangents One common tangent 


* L, and L, (external) * Lis the common tangent (external) 
* There are no internal tangents * There are no internal tangents 


One circle inside the other 


© © 


There are no common tangents 
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Example e In the opposite figure : 
M and N are two circles touching externally at A 
The straight line L is a common tangent to them at A 
و‎ CEL و‎ from C draw more two tangents to the circles M 
and N to touch them at D and E respectively. 
Prove that : 
1 C is the centre of the circle which passes through the points D» A and E 


2 Z DAE supplements Z MCN 


L is the common tangent to the two circles M and N at A » 
CD is a tangent-segment to the circle M د‎ 
CE is a tangent-segment to the circle N 
1 C is the centre of the circle which passes through the points D » A and E 


2 Z DAE supplements Z MCN 


-: CD and CA are two tangent-segments to the circle M ~. CD=CA (l) 

+: CE and CA are two tangent-segments to the circle N ~. CE=CA_ (2) 

From (1) and (2) we deduce that CD = CA= CE 

-. C is the centre of the circle which passes through the points D » A and E 
(Q.E.D. 1) 

+: MC is the axis of symmetry of the chord of tangency ‘AD in the circle M 

-. m (Z AXC) = 90° 

+: NC is the axis of symmetry of the chord of tangency AE in the circle N 

- m (4 AYC) = 90° -. m (4 AXC) + m (4 AYC) = 90° + 90° = 180° 

-. The figure AXCY is a cyclic quadrilateral 

-. m (Z DAE) + m (Z MCN) = 180° 


In the opposite figure : 
Find the value of each of X and y 
in centimetres. 


L= =x | 
«081 = (Way 7) w+ (way 7) w [€ "wo Oz ]2[ səBwe 10au مر‎ siovosiq ]تله‎ L) EJ | 
«0t ] زع‎ |.09 7 (d 7) عت‎ .9£ = OVW 7) w [€] ove (LB 


' yesunok Aq Ku) Jo | siomsuy | 
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الفصل الدرا سكم الان 

















N 
Ed 
N 
9 | The angle of tangency is the angle which is composed of the union of two rays » one 1 L 
0 of them is a tangent to the circle and the other contains a chord of the circle passing 2 
4 through the point of tangency. j Y 


In the opposite figure : 
x If AC isa tangent to the circle at A and AB contains the chord AB 
» then > BAC is an angle of tangency in the circle M » its chord is AB 
AB is called the chord of tangency of the angle of tangency BAC 





v 1 The angle of tangency is a special case of the inscribed 
angle because if we imagine that the side AC of an inscribed 
4 angle BAC moves around A in the direction of the arrow 





as shown in the opposite figure » 





then the point D gets closer to the point A till it coincides the point A » 








then AC becomes a tangent to the circle. d V 
Since the inscribed angle is measured as a half the measure of the arc intercepted by its two 9 
sides د‎ then the measure of the angle of tangency is the same. ^» 
M 

ie. The measure of the angle of tangency = E the measure of the arc intercepted by its sides. ^ 
5 


2 
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In the opposite figure : 


* Z BAC is an angle of tangency that intercepts AB between its sides. 
.. m(Z BAC) = } m (AB) B 
* Z BAD is an angle of tangency that intercepts the major AB 
a © 


between its sides. 


v. m (4 BAD) = + m (AB the major) 
2 


A» — 


The measure of the angle of tangency is equal to the measure of the inscribed angle 
subtended by the same arc. 





Given Z BAC is an angle of tangency and Z D is an inscribed angle. 


R.T.P. m(Z BAC) 2 m (Z D) | 
Proof | + 2 BAC is an angle of tangency. 3 1 
| ^m BAC) = } m (AB) (1) | 
A € 


» °. Z D is an inscribed angle 





5 m(ZD)=4m(AB) (2) 





From (1) and (2) د‎ we deduce that : m (4 BAC) =m (4 D) (Q.E.D) | 


The measure of the angle of tangency is half the measure of the central angle 
subtended by the same arc. 


In the opposite figure : 
m (4 BAC) (tangency angle) = 4m (AB) 


> `“ m (Z AMB) (central angle) = m (AB) 


-. m (Z BAC) (tangency angle) = 4 m (Z AMB) (central angle) 
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In the opposite figure : 
If BD isa tangent to the circle M » 
E €the circle M 
» then m (4 ABD) = 4 m (AEB) (1) 
1 7 3 
and m (Z AEB) = zm (ACB) (2) 
Adding (1) and (2) » we deduce that : 
1M 1 —— 
m (4 ABD) + m (Z AEB) = z m (AEB) + 3 m(ACB) 


4 [m (EB) + m (ACB)] = 4 x 360° = 180° 


Example @ In each of the following د‎ AC is a tangent to the circle M Find the 
measure of each angle denoted by the symbol (?) : : 


3 


em 1 m(Z ADB) = m (Z BAC) = 65° 


(inscribed and tangency angles subtended by AB) 


2 m(ZBAC)= 4 m (4 AMB) = 55° 
(tangency and central angles subtended by AB) 
3 °. m(Z AMB the reflex) = 360° — 120° = 240° 
.. m (4 BAC) = 4 m (Z AMB the reflex) = 120° 





(tangency and central angles subtended by BA the major) 
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Example In the opposite figure : 
AB and AC are two tangent-segments to the circle » y; 
m (Z BDC) = 65° and m (Z E) = 115? 
1 Find : m (Z A) 
2 Prove that : BC bisects Z ABD 


AB and AC are two tangent-segments to the circle د‎ 
m (4 BDC) = 65? and m (Z E) = 115° 
m (Z A) 
BC bisects Z ABD 

+: m (4 ABC) =m (4 BDC) 

(tangency and inscribed angles subtended by BC) 

-. m (Z ABC) = 65° (D 

» - AB and AC are two tangent-segments to the circle. 

.. AB=AC 

-. In A ABC : m (Z ABC) = m (Z ACB) = 65° 

-. m (Z A) = 180° — (65° + 65?) = 50? (First req.) 
» `. the figure BCED is a cyclic quadrilateral 

and m (Z E) = 115° 

-. m (Z DBC) = 180° — 115° = 65° 

From (1) and (2) : 

-. m (Z ABC) = m (Z DBC) = 65° 

.. BC bisects Z ABD (Second req.) 
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In each of the following د‎ find the measure of each angle denoted by 
the symbol (2) : 


GL 1 Y 





If a ray is drawn from one end of a chord of a circle so that the angle between this ray 
and the chord is equal in measure to the inscribed angle subtended by the chord in 
the alternate side ; then this ray is a tangent to the circle. 

Thus in the opposite figure : 

If AB is a chord in the circle M د‎ 

AD is drawn such that m (4 BAD) = m (4 © > 


then AD is a tangent to the circle M 


l What is the benefit that we have from the converse of theorem (5) ? 


The converse of theorem (5) is used to prove that the ray drawn from one of the 
vertices of a triangle is a tangent to the circumcircle of this triangle. 


* If we want to prove that : 
AD isa tangent to the circumcircle of A ABC و‎ 
then we should prove that m (4 CAD) 2m(Z B) (1) 
* And if we want to prove that AE isa tangent to 
the circumcircle of A ABC د‎ then we should prove that 
m(Z BAE) 2 m (Z C) (2) 
* And proving one of the previous steps (1) or (2) 
that means : DE is a tangent to the circumcircle of A ABC 
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Example 8 In the opposite figure : 

AB = AD »m (Z A) = 84° ; m (4 ABC) = 132? 
Prove that : 

BCisa tangent-segment to the circle passing 
through A » B and D 


AB = AD » m (Z A) = 84? ; m (Z ABC) = 132° 
BC is a tangent-segment to the circle passing through the points A ; B and D 
InAABD: ‘~ AB- AD »m (Z A) = 84° 


180° - 84° _ مور‎ 
E =48 


"7 m (4 ABC) = 132° ~. m (4 DBC) = 132° - 48° = 84° = m (4 A) 


- m (4 ABD) = m (4 ADB) = 
-. BC is a tangent-segment to the circle 
which passes through the points A » B and D 


In the opposite figure : 
'AB is a diameter in the circle whose centre is M » 





MC is a radius in it perpendicular to AB »D € MC » 
AD N the circle = {E} and BE N MC = {N} 
Prove that : 

1 The figure DEMB is a cyclic quadrilateral. 


2 EM is a tangent to the circumcircle of A NDE 


‘AB is a diameter in the circle M , DM ل‎ AB 
1 The figure DEMB is a cyclic quadrilateral. 


2 EM is a tangent to the circumcircle of A NDE\ 
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AB is a diameter in the circle M 


z. m (4 BED) = 90? و‎ 
- m (Z BED) = m (4 BMD) = 90° 
and they are drawn on BD and on one side of it. 


-. The figure DEMB is a cyclic quadrilateral. 


(Q.E.D.1) 
" m (4 EDM) =m (Z EBM) (drawn on ME and on one side of it) 
but » m (Z EBM) =m (Z MEB) because MB = ME =r 


-. m (Z MEB) = m (4 EDM) 





^. EM isa tangent to the circumcircle of A NDE (Q.E.D.2) 


passing through the points A , B and C or not 


(1j eal. = 
J ادع‎ 
5 8 | 


In each of the following figures , show if AD is a tangent to the circle 


(3) 


le. 
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Exercise on factorizing an algebraic 
expressions 











1 
8 Factorize each of the following perfectly : م‎ 
[1125 x?-9 y? [8 2x? 454 x? ۹ 
9; [2y + يرك‎ +3 [4] 2x* — 18 9. 
ig (8]2 x? -20 x +48 [8] 22 + 8 +ع‎ 16 1 
x 7]8X?427 8|y?-50y—51 
Ww (8125 X? 30 X 49 a9 22-81 xo 
my -y (12) 3x74+7x-6 9 
D a3 x?-8 x12 54| 3 3+2 2+ 2+8 t7 
o í (a5) x? — 125 584212-12 +9 ) 
"d 77) a3 4327-92-27 a8-2x?-15x-7 U4 
as) x?—7 x 4 10 (eg 9 x^ — 16 y* 9 
4 ei) x^ —9 x? 4 20 ed 1-2 9 
i / g35x?-3x-2 243 24-15 x?« 12x? 1 
el es) 3 22-19 x «6 286 4 X? + 28 Xy + 49 y? 3 
je E 6ع‎ 64 y$ 28 2 تير 4 - كبر‎ + 7 y - 14 e 
a 83 24 - 5 x? 24 | s89x*-13 ×2 ر‎ + 4 y4 E ^ 
ل‎ (5 ١ 
ez us 
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Solving two equations of the first degree in 
two variables graphically and algebraically 

















LL) From the school book 
8 w Find graphically in IR x IR the S.S. of each pair of the following equations : 
a)y+x=7 > y=2X+1 (Alexandria 15) « {(2 »5)} » 
9; 2)X+y=5 > X-yzl (South Sinai 13) « {(3 32)) » 
11 | 3)M3XxX+y=5 > y+3X=8 «O» 1 
* [4 62 2 ب +عر‎ -4 0 8-2-4 « an infinite number » 
Ww | [EB 2x«y-0 5 X+2y=3 «1C 1 2)) » xe 
(J y== > X=y=5 «(5-3)» 6 
- E ~ 7 = 9 
9 B Fina algebraically in R x R the S.S. of each pair of the following equations : 3 
v | mx=y 5 X+3y=8 «(2.52)» )" 
[8] X-y =2 > X+y=4 (Red Sea 18) « {(3 »1)) » X 
6 [3]y2 x-1 > y+2X=5 «(25D)» 4 
(X+5y=4 " 2x-5y-1 (Matrouh 18) « (5 » 7.) » 9 
d (B)x=y+4 , 3X+4y=5 (El-Dakahlia 18) « {(3 »- 1)} » 9 
^ J | (8S£d2x-y-3 , X+2y=4 (El-Sharkia 19 » Alex. 18) « {(2 > 1)} » 3 1 
el | )7|3 2+ 2-4 > X-3y=5 (Kafr El-Sheikh 19) « {(2 s- 1)} » 3 
je | بر 4 +عر 3 ا لقا‎ - 4 > x-2y--2 (El-Gharbia 18 » Giza 12) « {(4 »3)) » 1 
Q لقا‎ 3X-y=-4 0 1-2-3 (Aswan 19) » ((- 1 9 01» 
S 30| 2+ 2-5 0 3X=y+8 (El-Sharkia 18) « {(3 > 1)} » 4 
ez 


& 2 
أذ اسل خام مرق نكرل تي يسبت اله مات ادر ا .| 
REREEKES] (emememmunn) >‏ كدي l [zalal‏ 








m5ye-xz-z2 «(0350)» 
0223-3-7 «(C152)» 
n3 x+2y=1 «D» 


14 « 1)250(( >» 
| £a 5 5 {(2 50) 





a CD Find the solution set for each pair of the following two equations algebraically 
and graphically : 

aly2X«4 X+y=4 (El-Gharbia 19 » Souhag 16) « ((0 د‎ 4([ » 
(83X-y*4-20 y=2X+3 «(C150)» 
32X+y=1 X+2y=5 «(C123)» 
(4\xX+2y=8 3X+y=9 «(0253)» 
(5]X-y24 3X+2y=7 (Damietta 13) « (3 »- 1)} » 
6]3x+4y=11 , 2X+y-4=0 «(022)» 


1 


[4] What is the number of solutions of each pair of the following equations : 
31 62 7 X*-4y -6 > 530-21-4 
(2)4x+2y=10 > y=-2X-5 
[8] و لت‎ X - 6y 2 24 > 3X+2y=8 











1 


CA Find the values of a and b knowing that (3 »— 1) is the solution of the two equations : 
aX+by-5=0 E 3aX+by=17 





(Luxor 18 Damietta 17 » El-Gharbia 16) « 2 51» 





If (a , 2 b) is a solution for the two equations : 
3X-yz5 and X+y=-1 





» then find the values of a and b (El-Dakahlia 17) « | »- 1» 


If f (X) aX? +b »f (1) 25 » f (2) > 11 » then find the value of a and b 
(El-Fayoum 09) « 2 53» 











Complete the following : 


[1] The two straight lines which represent the two equations : X = 3 » y = 1 are intersecting 
at the point --- 

[2] The point of intersection of the two straight lines: X + 3 =0 »y —5 =0 
lies in the quadrant. 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Teese]‏ 





Exercise @> 


[3] E The solution set of the two equations : X+ y =0 »y-5=0 in R x Ris 





CA The S.S. of the two equations: X + 3y =4 »3y+X=1inR~x IR is 

ER The S.S. of the two equations: 4 X--y و 6 ع‎ 8 X+2y = 12 in IR x IR is 

The unique solution of the two equations: y=2 »2 X = y in R x Ris -- 

| The S.S. of the two equations : X +10 »ا 18 مز 0 - 5 + بزو‎ 15 (North Sinai 12) 


8 | CL) If the two straight lines which represent the two equations : X--3y =4 » X *ay-7 
are parallel د‎ then a = --- 








(9) ED If there is only one solution for the two equations : X + 2 y = 1 and2 X + ky - 2 
s then k cannot equal ---....--- 








Choose the correct answer from those given : 





(1| Which of the following graphs represents two equations of the first degree in two 
variables which have no common solution ? (Port Said 19) 


x % y 
sd x 272 xs x x x 
Le 2 54 
(a) Y e Y (Q ¥ @ ^y 


[2] The point of intersection of the two straight lines: X + 2 =0 برو‎ = X is 


(El-Dakahlia 17) 
(a) (2 »2) (b) (2 »0) (c) (- 25-2) (d) © :0( 
[3] The two straight lines : 3 X 2 7 »2y =9 are (Matrouh 16 » Luxor 16) 
(a) parallel. (b) coincident. 


(c) intersecting and non perpendicular. (d) perpendicular. 





(4| The two straight lines representing the two equations: X + 5y =1 X + Sy 8 =0 


(El-Beheira 17 » Giza 16) 
(a) parallel. (b) coincident. 


(c) perpendicular. (d) intersecting and not perpendlicular. 





[5] 62 The S.S. of the two equations: X -2y و 1 ع‎ 3 X+ y= 10 in R x IR is 
(Souhag 18 و‎ Port Said 13 و‎ El-Fayoum 11) 
(a) {(5 2)} (b) {(2 4} (c) {(1 3)} (d) {3 >} 


اما ص رياضيات (تمارين لغات)/؟ إعدادى/ ت ؟ (oe)‏ 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Teese]‏ 





© 


6 | @ The two straight lines: 3 X+ 5 نز‎ 20 > 5 X—3 y =0 are intersecting at 
(Alexandria 14 و‎ El-Beheira 11) 
(a) the origin point. (b) the first quadrant. 
(c) the second quadrant. (d) the fourth quadrant. 





7 | If the point of intersection of two straight lines: X- 120 و‎ y-2klies on the fourth 
quadrant د‎ then k may be equal -..--..--- (Kafr El-Sheikh 16) 
(a)-5 (b) 0 (c) (d) 5 

8 | The number of solutions of the two equations : X — 3 y=4 »2X-yz2in R? 
i (El-Kalyoubia 16 » El-Monofia 16) 
(a) a unique solution. (b) two solutions. 
(c) an infinite number of solutions. (d) zero. 

9 | EM If there are infinite number of solutions in R x IR of the two equations : X + 4 y = 7 

El-Beheira 18 » Qena 17 » Alexandria 16)‏ و 9[ (Souhag‏ .......... > عل then‏ 21 ع X+ky‏ 3و 

(a) 4 (b) 7 (c) 12 (d) 21 

10) If (X-y5—-3)2(55X- y) sthen(y و‎ X) = .......... 
(a) (-35 5) (b) 5 »-3) (c) (1 »4) (d) (4 > 1) 











In the opposite figure : 
If the equation of straight line L, : X +y = 6 
and the equation of the straight line L, : y -2 X= 0 
where L, N L, = {B} >O is the origin point» A € XX. 
Find : The surface area of the triangle OAB 


(El-Sharkia 15) « 12 square units » 
Applications on solving two equations of the first degree in two variables : 


The sum of two natural numbers is 63 and their difference is 11 


Find the two numbers. (El-Beheira 16) « 37 ١26 « 





The sum of two integers is 54 و‎ twice the first number equals the second number. 
Find the two numbers. « 18 536» 





If three times a number is added to twice a second number the sum is 13 د‎ and if the first 
number is added to three times the second number the sum is 16 و‎ 


find the two numbers. (Port Said 17) « ١ 55» 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 





Exercise @> 


L A rectangle is with a length more than its width by 4 cm. If the perimeter of the rectangle 
is 28 cm. Find the area of the rectangle. (El-Kalyoubia 19 و‎ Cairo 17 » Alex. 12) « 45 cm? » 








ED If the number of the teams participating in the African Nations Cup is 16 teams » and 
the number of non-Arab teams is 4 more than three times the Arab teams د‎ 


find the number of the participating Arab teams in the championship. «3 teams » 
A 


The sum of ages of a man and his son is 55 years. If the man's age is more than four times 
his son's age by 5 years. Find the age of each of them. « 45 years » 10 years » 











WI If twice the number of girls in a school is more than the number of boys by 50 » and three 
times the number of girls is less than twice the number of boys by 50 و‎ 
find the number of boys and girls. « 250 +150» 





L3 Two supplementary angles د‎ the twice of the measure of their bigger equals seven 
times the measure of the smaller. Find the measure of each angle. « 140° 540°» 





CA Two acute angles in a right-angled triangle د‎ the difference between their measures is 50° 
Find the measure of each angle. (El-Beheira 19 و‎ El-Kalyoubia 18 Damietta 17) « 70° 520° » 





If the price of 4 pens and two books is L.E. 22 and if the number of pens increases by one 
and the number of books decreases by one د‎ then the price will become L.E. 20 
Find the price of each of the pen and the book. «LE.35LE.5» 


A two-digit number د‎ the sum of its two digits is three times of its units digit and its tens 
digit exceeds its units digit by 4 Find this number. «84» 





CI A two-digit number » the sum of its digits is 11 If the two digits are reversed » then the 
resulted number is 27 more than the original number د‎ what is the original number ? 





(Kafr El-Sheikh 16) « 47 » 





A two-digit number equals 5 times the sum of its digits. If the two digits are reversed then 
the resulted number will be more than the origin number by 9 


Find the origin number. «45» 








A rational number » if the number 1 is subtracted from its two terms» it will be i and if the 


number 5 is added to its denominator د‎ it will become i Find the rational number. 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Tees]‏ 





S 


Ww £ If the sum of the ages of Ahmed and Osama now is 43 years د‎ and after 5 years 





the difference between both ages will be 3 years. 


Find the age of each of them after 7 years. « 30 years » 27 years » 








Five years ago » Magdi's age was five times the age of his daughter Dina and after four 
years from now د‎ Magdi's age will become three times the age of Dina. 


Find the age of each of them now. « 50 years » 14 years » 


1 
In the opposite figure : 


An equilateral triangle 





Find the length of its side. 


(Ce 2Y) em., 


«7 cm.» 





w The two measures of the base angles of an isosceles triangle are (5 X — 5 y)° 
و‎ (3 X + 5 yy? and the measure of the vertex angle is (2 205 
Find the value of each of X and y 


60 For excellent pupils 


If (-d »2c) »(3d -2 و‎ 3 - c) are two solutions for equation: X +y = 4 





Find the value of each of c and d 





A rectangle of perimeter 24 cm. If its length decreased by 4 cm. and its width increased by 
2 cm. became a square. Find the area of the square. (Ismailia 13) « 25 cm? » 





uU A sum equals L.E. 8 » it is wanted to change it to 21 banknotes» some of them are of 
25 piastres and the others are of 50 piastres. Find the number of banknotes of each type. 


« 10 of 25 piastres د‎ 11 of 50 piastres » 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Tess]‏ 





cm ورك‎ EE 


Solving an equation of the second degree in 
S one unknown graphically and algebraically 
4 








Choose the correct answer from those given : 


1 The opposite figure represents the curve of a quadratic 


— 8 
S 


function f » then the solution set of the 








equation f (X) =0 in R is .......... (Cairo 16) x f 
x (a) Ø (b) {1} 
Ww (o {0} (1050D] N 4 
D 2 |In the opposite figure : 7 ] 
v { | The S.S. of the equation f (X) = 0 in R is ------.-.- ) ; 
| 
(a) 1-2 (b 1-2 4 
AQ 2 {-2} (2254) 4 
(c) {4} (d) Ø v 
7 ( 3 مآ‎ the opposite figure : 5 
7 The S.S. of the equation f (X) 20 in R is (Cairo 15) 2 
Q (a) (2 »- 1) (50 {6D} 4 
S (c) {3-1} (d) (3 »0) 0 , 
ez 3 13 35 


هذا العمل خاص بموفع ذاكرولى التعليمى ولا يسمح بنداوله EUM.‏ 


407 


. | لعف متكت [Gees‏ 








4 If the curve of the quadratic function does not intersect the X-axis at any point » then 


the number of solutions of the equation f (X) = 0 in R is (El-Monofia 17 » Qena 04) 
(a) a unique solution. (b) two solutions. 
(c) an infinite number. (d) zero. 
5 | If the curve of the quadratic function f passes through the points (— 1 »0) »(0 »— 4) 
» (4 و‎ 0( and (0 و‎ — 6) » then the solution set of the equation f (X) =0 in R is 
(El-Gharbia 19) 
(a) (- 150] (b) {—4 0} (© {-1 54} (d) {4 »-4} 
{6 |The curve of the function f : f (X)= X? — 5 X intersects the X-axis at the two 
points 
(a) (2 +0) :)0 » 5S) (b) (0 ,0) » (5 :0( 
(c) 2 50) »(—5 »0) (d) (0 +0) »(—5 »0) 
7) If the S.S. of the equation : 4 X? + 4 X + k =0 is {3} و‎ then k = .......... 
(a) 2 (b) 1 ()-1 (d)- 8 
'8]If X = 3 is one of the solutions of the equation : X? -a X - 6 = 0 و‎ then a = -+ 
(Suez 17) 
(a) 3 (b) 2 (c) 1 (d)-1 
8 In the equation : a X? +b X +c =0 » if b? -4ac >0 و‎ then this equation has <. 
roots in R (El-Fayoum [9 د‎ Damietta 16) 
(a)1 (b) 2 (c) zero (d) an infinite number 
[10| In the equation : a X? +b دع +عز‎ 0 > if b?—4ac=0 و‎ then the number of real 
solutions of the equation equals ---- 


(a)1 (b) 2 (c) zero (d) an infinite number 


(T7 In the equation: a X? 4 b X +c =0» if b? -4ac > 0 » then the number of roots of the 


equation in R equals 
(a) 1 (c) zero (d) an infinite number 


18 If XER » then the equation : X? + X + 1 = 0 has 


(a) two roots. (b) one root. 
FEES هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى‎ 





(c) no roots. (d) an infinite number of roots. 





Exercise @ 





Find the S.S. of the following equation in R : X? +2 X-3 =0: 
|^ | graphically on the interval [- 4 5 2] 2) using factorization. 


3 | using the general formula. 4 | using the calculator. 





EJ Represent graphically the function f : f Q9 = X? — 2 X in the interval [- 153]: 
from the graph find the S.S. of the equation : X? -2 X - 0 (Suez 12) 








£A Graph the function f : f (X) = X? + 2 X + 1 in the interval [-4 ^2] 


and from the graph د‎ find the solution set of the equation : X? + 2 X «1-0 





Graph the function f : f (X) = X? — 4 X +3 on the interval [-155] 

and from the graph » find : 

[1] The minimum value of the function. 

[2] The equation of the axis of symmetry. 

(3| The S.S. of the equation f (X) = 0 (El-Monofia 12) 


a CA Graph the function f : f (X) = = X? + 6 X — 11 in the interval [o , 6] , 
from the graph find the S.S. of the equation : X? 6 X + 11 - 0 








| GA Draw a graphical representation of the function f where f (29 = 6 X — X? —9 in 
the interval [0 »5] and from the drawing find : 


| 1| The maximum value or the minimum value of the function. 


[2] The solution set of the equation : 6 X— X?—9 =0 (Port Said 12) 








Graph the curve of the function f : f (X) = 4 X? — 12 X + 9 on the interval [0 »3] and 
from the graph find : The S.S. of the equation f (X) = 0 





LJ Draw the graphical representation of the function f in the given interval » then 
find the solution set of the equation f (X) = 0 : 


Of eos2x?-2x-4 in the interval [- 2 :4[ 
(2) f )20 - 222+ 5 عد‎ in the interval [- 4 , 2] (Souhag 13) 
(3f Q923x-x?42 in the interval [- 1 »4] 
[f Q02 X(X—-5)43 in the interval [0 » 5] (El-Monofia 11) 


)18( 
ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tos]‏ 











fQo-2x?-3Q-»9 in the interval [- 3 » 2] 
f (%) =2 X (X-1)-3 (xX +2) +5 inthe interval [- 1 3] 





f (%) = )2-3(2- )2-3(-4 in the interval [1 »7] 





ind in R the S.S. of each of the following equations using the general formula : 


XxX +7X+2=0 approximating the result to the nearest tenth. — (El-Kalyoubia 16) 





CA x*-4x+1=0 approximating the result to the nearest two decimal digits. 
(Giza 17 » Aswan 14 » Alexandria 13) 
(2 X?-4 X+1 =0 rounding the result to three decimal digits. 
(El-Dakahlia 19 » Qena 12) 
003x?-6x+1=0 rounding the result to the nearest three decimals. (South Sinai 18) 


2x?45xz0 (Alexandria 19) 


(4) 
(s) 





8)x?-3x45-0 (El-Fayoum 19) 
[7X2 + ع‎ X 9 20 و‎ where^[7 = 2.65 (Ismailia 09) 
]8[2 x? - x -220 » where[17 = 4.12 (Luxor 19) 








Find in IR the solution set of each of the following equations using the general 
formula approximating the result to three decimal digits : 

(9x?-6x-7 (2)2x?-10x=1 (Damietta 13) 
(3) EA X(x- 1) 24 (Souhag 19) | (42x? 23 (2-20 

[8xX?-2x«442 X43 [8] (x -3? -5 x-0 





[7] ED X á =6 (Damietta 19) (El-Fayoum 12) 





X =‏ هه ها 





C When a dolphin jumps over water surface د‎ its 
pathway follows the relation y = — 0.2 x^«2x 
where y is the height of the dolphin above water 


surface and X is the horizontal distance in feet. 





Find the horizontal distance that the dolphin covers 


when it jumps from water till it returns again to water. « 10 feet » 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 





oy 





oo 


m 05 92— 


u A bullet is shot from a mortar cannon 

in a pathway follows the relation 

y 20.38 + 0.78 X — 0.3 X? و‎ where X represents the 
horizontal distance in kilometre » y is the height of 


a 


the bullet above the floor surface in kilometre. 





Find the horizontal distance far from the 
cannon which the bullet reaches till it strikes 
the land surface. 


Dur C 





© 


A man waters his garden with a hose where the water 


is pumped through in a pathway identified by the relation 
y =—0.06 X? + 0.39 X + 0.79 where X is the horizontal 
distance that the water can reach in metre and y is the 
height of the water from the floor surface in metre. 

Find to the nearest centimetre the maximum 
horizontal distance that the water can reach. «812 cm. » 











A diver starts jumping from a platform 


of height 10 metres above water surface. 
If the height of the diver follows the relation 
y2-49 )2 + 3,5 +ع‎ 10 where tis the time in seconds. 





After how many seconds the diver will reach 
the water surface ? 


ڪا ت 5 1 


A player beats the golf ball to reach a certain 
place and the following relation expresses 





BUC‏ > - ). مر 


the height to which the ball will reach in feet 


eh 


y 2 — 16 t? + 80 t + 20 where t is the time in seconds. 
Zo 


1| After how many seconds will the ball reach 





| the floor surface ? 
| [2| Will the ball reach a height of 130 feet ? « 5.24 seconds » 
لا‎ 





24 metre / minute to pounce on it. If the hawk is launching vertically downwards 3 
according to the relation d = Vt + 4.9 t where d is the distance by metre و‎ V is the e 


à ( Lej Q A snake saw a hawk at a height of 160 metres and hawk was flying at a speed of 
N 
je 
6 launching speed in metre / minute and t is the time in minutes. 
$ 
ez 


| Find the time the snake takes to escape before the hawk reaches it. « less than 3.77 seconds » 4 


[ 
wall (17 Ñ‏ رياضيات (سارین نفات)/؟ إعدادی/ (fie) Yo‏ 
رر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FEEL‏ 


'D 
| [peta كدي‎ 5555555555١ [emememaan] . 











O For excellent pupils 


Complete the following : 


[1 If the curve of a quadratic function f intersects X-axis at the two points (1 » 0) و‎ (3 »0) 


»then the equation of the axis of symmetry of the function f is the straight line passing 
through the vertex of the curve at X = -------.-- 


2 If the point (—3 » 0) is the vertex point of the curve of the function f 
»then the S.S. of the equation f (X) = 0 is 


١3 If the point (a — 2 و‎ 0) is the vertex point of the curve of the quadratic function f 
»the S.S. of the equation f (X) = 0 is {5} و‎ then a = ......... 


{4\If the point )- 3 و‎ 4) is the vertex point of the curve of a quadratic function f and 
— 5 is a root of the equation f (X) =0 » then the other root is 


FREE PART 


DUER 


- Quizzes. 
- Final revision. 
- Final examinations. 








Solving two equations in two variables one of them is 
of the first degree and the other is of the second degree 
L From the school book 

Find in R x R the S.S. of each pair of the following equations : 
mxzy > 2ع‎ +2 =2 (Souhag 09) » ((1 31) 5-1 -1([ « 
2812-3-0 8 x? + y?=25 (Cairo 19) « {(3 $4) » (3 »—4)) » 
(3|x-2y=0 , x?-y?23 (Port Said 17) «42 91) C2 »- 0)» 
[a]X-y-0 X?^!-xy«-yl227 (Alex. 19) « {B 33) 3(-3 9-3) 
5-2-0 (El-Sharkia 14) « {(3 »6) »(-3 -و‎ 6)} » 
[sly +2 X=0 «((6 3- 12) »(-6512] » 
(7|x+y=0 , (6" October 11) «4(0 30) 9(1 9=1)} » 


[8] X-y =0 > Xe (El-Dakahlia 19 و‎ Ismailia 18) « {(2 32) 5(-25-2)) » 





Find in R x R the S.S. of each pair of the following equations : 


[(1)y2x-1 , (Qena 09) « {(3 52) $(-2 »-3)} » 





\2|xX=S-y , -y= (Matrouh 08) « ((8 »—3)}» 
(3)x-y=1 , = (Aswan 19 و‎ Port said 18) « ((-3 9-4) »(4 93)}» 
4\X+y=7 > = (Kafr El-Sheikh 15) « ((3 »4)) » 
(8)X-y-220 (El-Kalyoubia 09) « ((1 s— 1)} » 
[82 +ع‎ y 210 2 (El-Kalyoubia 05) « {(3 4) »(5 0)} » 
[7]y-X23 -2X+3y=15 (Alex. 11) « (73 90) $(2 95)}» 
[8 2 y + 21-7 2X?+X+3y=19 «199531» 

(38) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Toe]‏ 








© 


Find in IR x R the S.S. of each pair of the following equations :‏ زد ا 





Xy=12 (Qena 17) « {(4 33) 9(3 94)}»‏ , 2-7 +ع<[1] 
{2)x+y=5 > 1 (Monofia 08) « {(2 93) (3 2)} »‏ 
X?+Xy-4=0 (El-Beheira 19) « ((-2 30) (1 3)} »‏ 0 2-<3- له رق 
x?-xy-0 (Kafer El-Sheikh 19) «4(0 »- $) s(- 1 »- 0)»‏ و [a]Ed X-2y-120‏ 
{s\x+y=1 x24+Xy+y?=3 (South Sinai 18) « (2.5 - 1) » (= 1 »2)}»‏ 
»})93 9-2 (14)2:1» 2-7و + رورعز + 2ع E X-2y-4‏ ]6[ 
»})1 -و 4-(» )94 1({ « )17 -x-3 X?.yl-Xy-13  (El-Kalyoubia‏ برهك 7[ 
«(C2 »- 12) 9(12 »2)) »‏ 2 - 2ن + بوعز 4 -2ع2 0 - x — y‏ 62 ]8( 





Find in R x 18 the solution set of each pair of the following equations : 
»0 222 y! + 4 -يرة +عز‎ 10-0 (Ismailia 03) « (0 2) » (0 »- 5)} » 
> y-x (Damietta 09) « {(4 »—2) 9(16 »4)) » 
2+2 1-2 (El-Sharkia 19) « 40> 1) » 


@)x+y=2 X?-y 42xy«-y-26 (New Valley 13) « (0 »2)) » 
1 





]5[ ف‎ Xy - 2 1+ =2, where X0 ¥ #0 (El-Menia 19) « {(1 » 1)) » 





Choose the correct answer from those given : 
[1 The S.S. of the two equations: Xy 2-5 و‎ X+Xy=6inRx Ris --- 
(a) {05} 16:6] 
(0 (6521 (à {0 :5 65D] 
|2|LLI The S.S. of the two equations: X-y =0 و‎ Xy=9inRxRis 
(Qena 18 » El-Gharbia 11) 
(a) (0 »0)} (010353) 
() {G >3)} زه‎ {3 »-3) GB >3)} 
3 |The S.S. of the two equations: X=1 » X?—y?- 10 in R x IR is 
(a) 053) 105-59 (e) {(1 53) 9 »-3)} Ø 
[4]The S.S. of the two equations: X+y=0 » X*+y?=2inRxRis (Assiut 13) 
(a) {0 >0)} (5105-D] 


(c) {G1 >1)} (à) fü 5-1) »C150D]) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 








Exercise e» 


5| The ordered pair which satisfies each of the two equations: Xy =2 » X-y=1 





(El-Sharkia 12) 
(a) (1 » 1) (b (2 > 1) ©) »2) (451) 
[6] LI One of the solutions for the two equations: X-y=2 > X A y? =20 
(El - Kalyoubia 19 Qena 17 » Port Said 14) 
(a) (-4 »2) (b) (2 »— 4) (c) (3 1) (d) (4 »2) 


(7lfys1-X و‎ (X+y)?+y=5 stheny 2 (El-Fayoum 12) 
(a) 5 (b)3 (0-4 (d)4 





(8IfX?-Xy-215 و‎ X+y=5> then X= .......... (Cairo 06) 
(a) 3 (b) 4 (c)5 (d) 6 


Applications on solving two equations in two variables one of them of the first 
degree and the other of the second degree : 


2 The sum of two real positive numbers is 17 and their product is 72 


Find the two numbers. (Alex. 09) « 8 39» 








B The sum of two real numbers is 9 and the difference between their squares equals 45 





Find the two numbers. (El-Fayoum 19 » Kafr El-Sheikh 13) «7 92» 


Two positive numbers » one of them exceeds three times the other by 1 and the sum of 
their squares is 17 


What are the two numbers ? (El-Sharkia 04) « | 34» 





The perimeter of a rectangle is 18 and its area is 18 cm? 


Find its two dimensions. (New Valley 16) « 6 cm. »3 cm.» 





EL A length of a rectangle is 3 cm. more than its width and its area is 28 cm? 





Find its perimeter. (El-Fayoum 12) « 22 cm. » 





( a CH For a rhombus د‎ the difference between the lengths of its diagonals equals 4 cm. and 


its perimeter is 40 cm. 


Find the lengths of the diagonals. « 16 cm. » 12 em.» 


)21( 
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Two pieces of land د‎ each of them is on the shape of a square the difference between their 
perimeters is 8 metres and the difference between their areas is 20 square metres. 


Find the side length of each of them. « 6 metres د‎ 4 metres » 





LJ A right-angled triangle of hypotenuse length 13 cm. and its perimeter is 30 cm. 
Find the lengths of the other two sides. (El-Monofia 15) « 5 cm. s 12 cm.» 








A right-angled triangle in which the length of one of the sides of right-angle is 5 cm. 
and its perimeter is 30 cm. find the area of the triangle. (Indicating the steps of the solution) 


(El-Monofia 17) « 30 cm? » 


A right-angled triangle » in which the length of one of the sides of the right angle 
is 3 cm. less than the length of the other side and the hypotenuse length is 15 cm. 
Find its perimeter. « 36 cm. » 








The length of a rectangle is X cm. and its width is y cm. and its area — 77 cm? 
If its length decreases by 2 cm. and its width increases 2 cm. 
» then it will become a square. 


Find the area of the square. (North Sinai 05) « 81 cm? » 


If Ayman's age is more than three times the age of his son Bassem by one year and the sum of 
the squares of their ages is more than three times the product of the two ages by 181 
What is the age of each of them ? « 37 years » 12 years » 





LÎ Consider a digit in units place is twice the digit in the tens place of a two-digit number. 
If the product of the two digits equals the half of the original number. 
What is this number ? «36» 








A two-digit number د‎ its tens digit is more than its units digit by 1 and the product of the 
original number by the number resulting from reversing its two digits equals 252 
Find the original number. «21» 





LE A point moves on the straight line 5 X — 2 y = 1 where its y-coordinate is twice of the 


square of its X-coordinate. 


Find the coordinates of this point. «(4 sport 92)» 


22 
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Exercise © 


A driver of a car moved a distance X kilometres towards the west » then he moved 





a distance y kilometres towards the south. If the sum of the two distances equals 
28 kilometres and the distance between the starting point and the end point is 20 km. 


Find the distance which the driver moved in each of the west direction and the south 
direction. « 12 km. s 16 km.» 


€ For excellent pupils 


W Find in R x R the S.S. of each pair of the following equations : 
[9x-y , x?-2y-2-0 «Ta +93 1)و (1]3+ 1و‎ -1]3 51-3351 
(2|\X+y=7 , dx*y25 «(453)» 











If (- 2 » 4) is one of the solutions of the two equations: a X--by =2 ,ab Xy + 2322-0 
in R x R where a and b are two integers. 
Find : (a » b) «(hs 1)» 





ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EE]‏ 











To solve two equations of the first degree in two variables graphically draw the two 


© Solving two equations of the first degree in two variables graphically : 2 


straight lines representing the two equations in the Cartesian plane د‎ then the S.S. is the 


$^ C 
m DD 


points of intersection of the two straight lines and we have three cases : ١ 
31| The two straight lines intersect at one point as (k د‎ m) so د‎ there is a unique solution چ‎ 
/D which is (k » m) »the S.S. = ((k » m)] V 
1 {2|The two straight lines are coincident so د‎ there is an infinite number of solutions. 4n? 
Ww 3| The two straight lines are parallel so » there is no solution د‎ the S.S. = Ø 7 4 
N © Solving two equations of the first degree in two variables algebraically : 

S This method depends on removing one of the two variables to get an equation of the first Wd 
9 degree in one variable » then we get the value of this variable by solving this equation. ) À 
Then we substitute by this value in any of the two equations to get the value of the other 
0 variable which we have removed before and we follow one of the two methods : * 

4 1) Substituting method. 2) Omitting method. ) 
ij © Solving an equation of the second degree in one unknown graphically : 1 
x To solve an equation of the second degree in one unknown graphically » we do the 

Ww following steps : x 0 
(1] Put the equation in the form: a X? + b X + c= 0 @ 

D (8] Assume that : f (X) = a X? + b X + c » draw the curve of the function f US? 
|3| Determine the points of intersection of the function curve and X-axis » 1 

v | then the X-coordinates of these points of intersection are the solutions j 8 

2 of the equation : a X b X +c =0 af 
and we have three cases : 9 


(1) The curve intersects the X-axis at two points as qd +0) د‎ (m د‎ 0( so» there are two 


solutions of the equation » the S.S. = {l,m} 


et 


(2) The curve touches the X-axis at one point as (d »0) so there is a unique solution of the 


8 
2 
equation ; the S.S. = 101 
R 
4 


® 
E> WAS 


(3) The curve does not intersect the X-axis so» there is no solution د‎ the S.S. = Ø 


24 


48 C 
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» 4 


FB 











L 6 © Solving an equation of the second degree in one unknown using the general rule ^ 
(general formula) : 
ج‎ 4 
ez 2 ١ 
Ifa X^- b X+c=0 where a د‎ b and c are real numbers و‎ a چ 0غ‎ 
D yin ix EN -tae 





M 





D 
£ -b+1b-4 -b-1b-4 7 
y i.e. The solution set of the equation = + ge , b Yo ae 5 4 
2a 2a 
Pp © Solving two equations in two variables one of them is of the first dergee and the other 

is of the second degree : 8 
The method of solving two equations in two variables د‎ one of them is of first degree and 4 
the other is of second degree » depends on the substituting method whose steps are as 

) é follows : j e 
|^ | From the equation of the first degree we express one of the two variables in terms of the f 

second variable. 
% 

|? | Substituting in the equation of the second degree we get an equation of the second X 4 

Ww degree in one variable. I 


D |3| Solving the result equation by factorization or by general formula we get the value of Ü 
one of the two variables. 1 ] 
v [4] Substituting in the equation of the first degree we get the value of the other variable. 0 
g q 8 : 
Ae d 


© Ct 
MN 


25 ١ 
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on Unit One 





CET 


Answer the following questions : 


u Choose the correct answer from those given : 
[1] The solution set of the two equations: X+2y=-4 و‎ X-2y=4inRxRis 
Q£c4:0) Oa © {0:2} (a) {0 »—2)} 


[8| The curve of the function f : f (X) = X? —3 X +2 intersects the X-axis at 


the two points 

(a) (2 50) » G »0) (b) (2 »0) > (1 +0) 

(c) C250) » C 150) (d) (2 50) »(- 1*0) 
(81£X?-y!-215 و‎ X-y=3 then X+ y = 

(a) -5 (b) -3 (c)3 (d)5 
(@\lfx=1 و‎ X?«y?z2 10 thenyz ee 

(a) -3 (b) +3 (c)3 (d)9 
5) The point of intersection of the two straight lines: y=2 » X+y=6 is 

(a) (256) (b) (2 4) (c) 4 »2) (d) (6 :2( 
8 |If the two straight lines which represent the two equations : 

X+5y=4 و‎ 2X-ky - 10 are parallel , then k = .......... 

(a) 2 (b) 10 (c) - 10 (3-5 





[a] Find in IR the S.S. of the following equation using the general formula : 
X2 =2 (X43) و‎ where 7 = 2.65 


[b] Find in R x R the S.S. of the two equations : 


y-X-2-5 و‎ x*-2xy=16 
Tos] ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى‎ 





Unit Exams > 





(EJ [a] Find graphically in IR xR the S.S. of the two equations : 
2X+y=5 و‎ X=7-2y 


[b] The length of the diagonal of a rectangle is 5 cm. and its perimeter is 14 cm. 


Find its two dimensions. 





52 [a] Find algebraically in R x R the S.S. of the two equations : 
3X+4y=7 » 2X-y=1 
[b] Graph the function f where f 992 X? -2X-3 , XE[-2 ,4] then from the 
graph find : 
|1 | The vertex point of the curve. 
|2 The maximum of minimum value of the function. 


3)The S.S. of the equation : X? -2 X3 =0 








5 [a] If (1 و‎ — 1) is a solution for the two equations : 
aX+by=7 »aX-by=3 


Find the value of each of : a and b 


[b] The sum of two rational numbers is 12 د‎ three times of the smaller number exceeds 


twice of the greater number by 1 


Find the two numbers. 


CET 


Answer the following questions : 


5 Choose the correct answer from those given : 


\1\If the two equations: X--2y 21 » 2X+ky =2 has a unique solution in IR x JR 
s then k + 


(a) 1 (04 (d)-4 
211422-62-26 و‎ a—b=43 » then (a + b)? = .......... 


@ 213 (b) 313 (15 (d) 12 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tenes]‏ 








(3]1f the S.S. of the equation : X? -a X + 4 =0 in Ris {— 2} » then a = v- 
(2-2 (b) -4 (c) 2 (d) 4 
[4] The S.S. of the two equations : i X=1 و‎ X+y=linRxRis 
(a) {2 +} (b) {2 >-D} (©) {2.-1} (à Q »-1) 
(B\Ifx=y+1 » (X-y)*+y=3 then y =- 
(a) 0 (b)1 (c) 2 (d) 3 
(6 | If the curve of the quadratic function f passes through the points (3 »0) »(1 »—4) 
»(—1 »0) و‎ then the S.S. of the equation : f (X) = 0 in Ris 


(a) (35-4) (b) {3 »— 1} (0 {3 515-4] (à) 35-151] 





[a] Find in R x IR the S.S. of the two equations : 
X+3y=7 و‎ 5X-y=3 


[b] Find in R the S.S. of the following equation by using the general formula : 
53 -ixzi (rounding the result to two decimal places) 








[a] If the S.S. of the equation : a X? + X +b in Ris (0 51] د‎ 
Then find the value of each of : a and b 


[b] Find in IR? the S.S. of the two equations : 
y-X=3 » X?«y'- xy-13 





[a] Two numbers د‎ if three times the first is added to twice the second the result is 13 and 


if the first is added to three times the second the result is 16 what are the two numbers ? 


[b] two real numbers their sum is 10 and the difference betwen their squars is 40 
Find the two numbers. 





EJ [a] Graph the function f : f (%) = X? - 2 X in the interval [- 2 » 4] and from the graph 
find the S.S. of the equation : X? -2 X= 0 


[b] Find graphically in R x R the S.S. of the two equations : 
X+2y=1 5 2X+4y=-5 


)28( 
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From the school book‏ ).| — — — — ل - 1 m‏ - کک 





E Determine the set of zeroes of the polynomial functions which are defined by the 2 

| following rules in IR : 9 
J mf 0025x410 2) M f(x) - 22-22 KZ 
l OTE | @FOn=x?+9 0 

x (5) م لك‎ (x)= 25-9 x? (6) QB f (X) =5x?-20x \ 
Ww (7) EB f (X) - x? - 125 | et f )20 - 2 24 + 54 2 xe 

١ | (8f 00 - 22-3 2-4 | fol f (xX) 22x?-5x- 12 
D Wfoosxi-x?-2x | R2 f د ون‎ 6 22-2 23-4 tye 
x | | RSE3fQO-2x*«x3-6x? a) LA f (X) - X (X- 5) - 14 : 
76 | (15) و ي‎ (El-Monofia 15) os a 
47) f (X)=2X7-X+5 BO f (x)=x3-3X7-4x+12 

A a8 EA f(x)=XxX?+Xx?-2X-8 20 f Q 2 x^- 10 x?«9 ل‎ 
% : ] Choose the correct answer from those given : M 
4 ( | 4 EH The set of zeroes of the function f : f (X) = - 3 X is =+- (Seuz 18 و‎ Giza 17) DA 
le (a) {0} (b) {-3} (c) {-3 0} (d)R ^. 
56 2 | The set of zeroes of the function f : f (X) 2 9 x? is 4 
2 @@ œ) {0} 01441 (û) {-3} 4 
7 A 






y‏ هذا العمل خاص بموقع ذاكرولى الد لتعليمى و 
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Exercise e» 

[3 The set of zeroes of the function f : f (X) = 4 is (Aswan 17) 
(a) (- 4] (5 {0} (06 (d) {2} 

4 The set of zeroes of the function f : f (X) = zero is (Cairo 19 و‎ Qena 09) 
(a) Ø (b)R— {0} (c) R (d) zero 

[5] The set of zeroes of the function f : f (X) = X? — 25 is (Assiut 16 » South Sinai 14) 
(a) {5} (b {- 5} (c) {5 »-5} (d) Ø 

[5] The set of zeroes of the function f : f (X) = x°_32 x is (Beni Suef 11) 
(a) {0-2} (b) (2 » 16} (c) {6 516} (d) {0 »5} 

7 | The set of zeroes of the function f : f (X) = X (X? — 1)is 
(a) {0} (b) (0 ,— 1) @) {0.1-1}  (a){o,1} 

8 If f (X) = X + X + 1 $ then the set of zeroes of the function fise (El-Fayoum 06) 
(a) {0} (b) {1} (09 ( {2} 


8 | LL] The set of zeroes of the function f : f (X) = X (X? —2 X + 1) is (Alex. 13) 





(a) (051) ( {0.-1} (c) {0} 


"oÉDIfz(f) 12+ » f (X)= Xm o then m = -.---.-.- (Qena 15 » El-Sharkia 14) 
2 (b)2 4 «s 

11| 62 16 )2 - 115-21 » f )20( > 262+ 2+8 لوطا و‎ a = on 
(a) 28 (51 ()-1 (2-2 

RA EO Ifz (0= [5) > f(X) =X? -3 X? +a 9 then a = -+ (Port Said 14 » Assiut 11) 
(a) — 50 (b-5 (©) 5 (d) 50 








13) If {2} is the set of zeroes of the function f : f (Q = X?-2a x «a? و‎ 
ihenidusten no (New Valley 14) 
(a) 2 (b)-2 (c)4 (d)-4 

[14] If the set of zeroes of the function f : f (X) = X? + a is Ø » then a may equal 
(a) 25 (b) - 25 (c) zero (32-1 


[15] If the set of zeroes of f : f (X) = X? +k X+ 1 is Ø د‎ then k may equal (El-Sharkia 15) 


(c) 1 (85)‏ 52( 3)3( 
هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Toe]‏ 








Complete the following : 


[1] The set of zeroes of the function f : f (X) 2 X-5 is (Damietta 11) 
[2] The set of zeroes of the function f : f (X) =X 24+11 (Dakahlia 09) 
(3]If f : f (X) 2 4 - 2 X و‎ then the set of zeroes of the function f is (Fayoum 04) 
4 | The set of zeroes of the function f : f (X) = l (X-3) is (Kafr El-Sheikh 05) 
[5] The set of zeroes of the function f : f (X) = (X— 1) (X + 2) is 

6] The set of zeroes of the function f : f (X) = (X— 1)? (x + 2) is 

]7 | The set of zeroes of the function f : f (X) — 360579 X is (Suez 12) 
B) The set of zeroes of the function f : f (X) =X (x? - 9) - 3 (x?- 9) is - 


]9[ If the curve of the quadratic function f does not intersect X-axis » then z (f) = 7+- 





(10) If (—3 » 3} is the set of zeroes of the function f where f (X) = x? a 


s then a = vere (Qena 18) 





EQ If the function f : f (xX) = X?-2 x?—75 


Prove that : The number 5 is the one of the zeroes of the function f 


(South Sinai 18 » Beni Suef 15) 





If the set of zeroes of the function : f (X) =a X X + bis [0 51} 


Find the value of each two constants a and b (Alex. 17) «1 50» 





E If the set of zeroes of the function f where f (X) = a X + b X + 15 is (355) 


Find the values of a and b (El-Fayoum 19) « 1 9-8» 


© For excellent pupils 


( u If z (h) = (-2 50} where h (X) = a X? +b X +c »h (3) = 15 Find : h (2) 








If ع‎ )2(- 23-3 » f QO-aà 22-12 X « 9 andz (g) 2z (f) 
Find the value of a د‎ then find : z (f) «22{3}> 
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LLLI From the school book 


Determine the domain of each of the algebraic fractional functions which are defined 
by the following rules : 


In (x)= Xi (8) £3 n (x) » l 


2+2 
3+ - رمن م )3( 


1 « a | 2 
5) Gi n(x) - 72 (8 £3 n رون‎ 2 5; 





— 2 
(7) £n (x) 2X9 Œ) 
x?-16 


X^ 4.25 

23+25 عد‎ 
= x'-4x43 
aa) n (X) == 
n CO 8x?48 


Bn (x)= m 


aa 





x X+1 qa 2 
n (X) = — س‎ nS n (X) = — 
anc) 44 | = eo x? 


ind the common domain of the following algebraic fractions : 





x 3 بن ري‎ + 2 , 2-4 
2 2 
37x لها‎ 8 xS ° x7 





3x X43 559 X*'exael x?-1 , 

x-2 0 x29 (North Sinai 09) 4| "5X 0 Rx (Port Said 03) 
2 2 

ma x 3 X^-3X X°4+3X4+9 

: x?-4'2-X x'*ox' xm 





yalsdl (33)‏ رياضيات (تمارين لغات)/؟ إعدادى/ ت (o : + ( Y‏ 


FETES هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى‎ ١ 








x? +4 7 
(Luxor 19, Oa = 
iniii -4 X?+4X+4 
co 3 E. 


(South Sinai 09) Rota و جع‎ X-3 i d 


_ 3X x?-4 1 Ka 
(12) A 
-8 * Kasi ل قتا‎ 5x6 ° X29" X'ex-2 








Complete the following : 


4) The domain of the function f : f (X) = x is 
{2|The domain of the function f : f (X) = 


|3| The domain of the function f : f (X) = 


2 
4|lf n(X)- —— لاد‎ »then n (X) is meaningless if X € -- 
xX^-7X-6 

2 
E EX ls 
x-x-2 
|8] The common domain of the two functions n, and n, > 
where n, (X)=É 5 nj Q0 - X 6is (Ismailia 06) 


(5| The set of zeroes of the function f : f (X) = (Suez 05) 





xe 


Itf (X)-— jud 9 —1 > then a- 


Ifn(X)- Ta and the domain of the function n is R — {= 2} »then a = .......... 
(El-Monofia 11) 

as the domain R- (-5 55} » then a = .......... 
(El-Monofia 04) 


(8) If the function f : f (X) = = 





(nol EBD If n, (X) = > 1, (X)= and the common domain of 


ra 
the two functions n, and n, is IR— "I 25 7} ə then k = .......... (North Sinai 12) 


l 


iss 


2 
alle f:f (x)= = aA and the set of zeroes of this function is {2 »— 2} » then [o 











Choose the correct answer from those given : 
[1]1f n, and n, are two algebraic fractions د‎ the domain of n, =R- X, where X, is the 
set of zeroes of the denominator of n, د‎ the domain of n, = R — X, where X, is the set 
of zeroes of the denominator of n, د‎ then the common domain of n, and nj = R- -+ 
(Port said 18) 
(a) X, - X; (b+) XN X, (c)X, UX, (d) Ø 
34 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 








x-2. 
X*4«1 
(a) R- {-1} (b)R-{1>5-1} (©R-{i} (d) 
2x-4. 
3-43 


(2| The domain of the function n : n (X) = (Qena 19 » Assiut 17) 


(3| The domain of the function f : f (X) = 


(a) R (5 {-2 »2} (c)R-{-2 52} (d) R-{-2 5052} 
-5 
3 

fraction (El-Kalyoubia 16) 


Ot; ex ož- 


[4] The domain of the algebraic fraction E. equals the domain of the algebraic 


26 


@) X? ad 


[81ff(X)- x و‎ then f (2) = -......... (Qena 06) 


(a) 2 (b) 1 (c) zero (d) undefined. 
[E] If the domain of the algebraic fraction n is R— {2 53 , 4} »thenn (3) = -+ 





(El-Sharkia 19) 


(a) 3 (b) 2 (c) 4 (d) undefined 


The set of zeroes of the function f : f (00 = gk ds <... (Cairo 16) 


(a) {7} (b) {2 57} (c) {2} 

(X+ 1) (x-3) is 
CRT 

(a) (35-3) (b (-35-1] (c) (35-1) (d) (25-2) 


2 
-— — io. (El-Gharbia 17) 


(a) {2 5-2} (b) {-2-1} (o {2.-1} ( {1 5-1} 


2 
[10| The set of zeroes of the function f : f (X) = — is (Matrouh 17) 


(a) {2} (b) R- {2} (c) {3-3} (2 {3 »-3 » 2} 


11| The common domain of the two fractions 2 , IS ss... (El-Fayoum 18) 
x? 


(a) R- {1} ()R-[0:1) (©R-{0,1,-1} @R-{1,-1} 
(42) The common domain of the two functions n:n (X)=3 X-15 

»n:nj (X) 2 X?-4 is 

(a)R-{5} R-[(2.-2)  (OR-[5,2.-2) @R 


[13] If the domain of the function n : n (X) = A 2 is R , then a .......... 0 (El-Dakahlia 16) 


@) 


(a) = (b)> (c) = (d) < 
هذا العمل‎ 





[8] The set of zeroes of the function f : f (X) = (El-Menia 18) 


(8) The set of zeroes of the function f : f (X) = 














5 8 2+2 5 =i 
14 If the domain of the function n : n (X) - لك شخي‎ is R- {=> 
9 د فيل‎ 42+ 16+9 7 Uu 


then k = .......... (Kafr El-Sheikh 19)‏ و 
(a) 15 (b) - 15 (c) 12‏ 
If X = 3 is one of the zeroes of the function f : f (X) =‏ |15 
(Kafr El-Sheikh 18)‏ 
(a) 3 (b) 6 (0-3 (2-6‏ 


If f Q9 = 1X 


nw ^ "isti dots > (El-Dakahlia 16) 


-1 
(b) TO (c) ES (d) 
—2X+1 


x?-5X+6 
» then find n (0) sn (2) (New Valley 08) 


ue 
f C2) 





Determine the domain of the function n : n (X) = 





ED If the domain of the function n : n (X) = e RTTA R- {3} 
> then find the value of a sa 19 »Souhag 18 » Beni Suef 17) «6 








11 


If n is an algebraic fraction where n (X) = ——— — —— 
4X^—-12X49 


and n (a) is undefined 


»then find the value of a 





2 
x?-5X+m 
» then find the value of each m and c (El-Sharkia 16) «6 » 3» 


If the domain of the function f where f (X) = is R-{2 5c} 





C If the domain of the function f where f (X) = bhi is R— (-2) and f (0) =3 


»then find the value of each a and b (El-Fayoum 16) «2 s 6» 





2 
If the set of zeroes of the function f where f (X) = ao is {4} 


and its domain is R — {2} و‎ then find a sb (El-Sharkia 17) «| > 2» 


For excellent pupils 


If the domain of the function n is R- {1 +3} » where n (X) = Xl 


22+ و+عزء‎ 
Find the value of each of e and a 





Ifn, (X)= D PTS > m,(X)= 5 and the common domain of 


+9 x*—6x-—a 
the two functions n, and n, isIR — {3} 


Find the value of a 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 








From the school book‏ للا 


Reduce each of the following algebraic fractions to the simplest form showing the 


domain of each of them : 


minQoz 


(x-2?-1 
f ج ا‎ 
13) On (X) TET 


2.x- 
م9‎ O0 = x*-x-6 





X342x?-9Xx-18 


- = xo_64 
tin CO = a AX 416 


i 
26+ ع2‎ 


4x+4 
x 


14 n (X) = (Damietta 17) 
x?e-x?-2 


a6| OQ n Q9 = Z 


37) 


P 


TEE] هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى‎ ١ 








In each of the following , prove that : n, (X) and n, (X) are equal for all values of X 
which belong to the common domain and find this domain. (In another meaning 
»find the common domain in which the two functions n, and n, are equal) : 


- 4x2-9 
n = کے‎ Port Said 2015) 
jn, CO 6 X5 , ( 


x?-3X49 


Bn 9= x3421 


(El-Sharkia 17) 


- x2-4 5 
Bln O9 - 2 (Kafr El-Sheikh 18) 


x?4X-12 


[4n د‎ 
Wn )00 - بوم‎ x +4 


(Alex. 19 » Damietta 17) 








In each of the following د‎ prove that n, =n, : 


3x 


Wn 00 - 6 


(Souhag 06) 


Bn Q0 - كات‎ mo (Loxur 19) 


(El-Beheira 19 » El-Menia 17) 


x?-1 (x-1) (X?+1) 
E A LAU h 18, 
AM n, O9 3 2 n, O9 3 (Matrouh 18) 


= _ x?-X 2L 0X?-3X42 F 
رن‎ es ae “Rta ee 


8) £l n, = تحب‎ 


FEE (Souhag 19) 


X3+X 


A An a لسك ل‎ 
= 109 X34%K24X41 








m = ست‎ 2 
2x?«6x 


2) 3n, 0= Do + 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع 





Exercise @> 


(Assiut 18) 





(Giza 16) 


(El-Sharkia 19) 





Complete the following : 





2-X. 


If X #2 » then the simplest form of the fraction n where n (X) = T) 


4x?-2Xx 


LL] The simplest form of the function n where n (X) = Aix 


. X+1 عذج 2ع‎ m. 8 
JER If n, 202 m= JE EP TB 2 »then the common domain in which 


n, = My is eee: (Kafr El-Sheikh 11) 
= A 1 
Ifn = n. = 

p ium HET irren 
l+a 
x 5 


> then n, = n, when XG (New Valley 09) 


(5) @ If n, O0 = > n, Q0 = yy and n, Q9 =m, OO > then a = em oo 


x(x-2) 


If the simplest form of the algebraic fraction n (X) = AXE 
a 


s X#2isn(X)=X 
s then a = .......... 








X2-4X+4 


(7 | EHI If the simplest form of the algebraic fraction n (X) = x2 
= 


ə then a = -e‏ == ون موز 





Choose the correct answer from those given : 
¬ 5 5 x-3 
|1| If the domain of n, : = —— equals the d f ny : n = 
1] e domain of n, : n, (X) xg s the domain of n, : n, (X) Puno 
s then k = -e 
(a) 8 (5-8 (c) -3 (d)24 
x?-4 
2|Ifn = 
Brn ون‎ = 
which is < (Fayoum 03) 


(a) IR (b) R- {2} (c) R-{-2} (d)iR- {1} 


» n; Q0 = X +2 معط د‎ n, =n, when they have the same domain 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 








= 1 1 
[8]If n = 
كاله‎ n, 09 | a-Xx 


(a) n, O9 =n, CO (b) the domain of n, = the domain of n; 


> m= 


then n, n, because (Souhag 04)‏ د 


(c) n, (X) 2 n; O9 (d) the domain of n, # the domain of n, 
x?-2x 
(X + 2) (X-2) 


(a) p (X) = q CO for each x ER - {- 2} 
(b) p OO = q OO in the simplest form 

(c) p (X) =q (X) for each X ER - (2 :- 2} 
(d) p CO = و‎ O9 for each X ER 


O For excellent pupils 


2 TY 2o) 
u Reduce the algebraic fraction n (X) = Gxt- Exi to the simplest form 
+ 


showing the domain » then find n (0) and find the values of X which makes (n 00) =4 


a) If p (0= 





> qOQo- x » then p = q when (El-Sharkia 03) 
X42 


«1520r-6» 





E - xl 340x 
a Dh Ose Nu = 
X+a 


ee and n, = 
X3+aX2+X+5 ux 


»then find the value of each of a and b 


CL-MORNSSCR 
Notebook 





ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Toe]‏ 





\ dding and subtracting algebraic fractions 


i Elk From the school book 
wW Choose the correct answer from those given : 
[1]Ifn Q9 = = + X , then the domain of n is (El-Sharkia 18) 
(a)R-{3 50} (b) R- {o} (c)R-{3} 
3 E = 3X+4 x-2 : 
] 2 | The domain of n: n (X) = IHRE + iR Essai 
(2) IR (5) R- {5} 
(QR-1(-5,5] ()R-(-5555-7] 
|3 The simplest form pre + 
X1r4 


1 
(93 (b) 4 (d) aL 


[a£ xe€m- {2} > then X; zu (Aswan 13) 


(a) 1 (b) 2 (d)-1 


(El-Fayoum 15) 


(5) The additive inverse of the fraction : zi (El-Fayoum 12) 


7-X 
2+5 


X+7 


(a) = 


x-7 
(b) d > 


x has an additive inverse if the domain is 
(Kafr El-Sheikh 16) 


(a) R- {2} (b) R- {5} (QR-[5.-2] @R-{255} 


[6] The function f where f (X) = 


@) 


(V A) ۲ رياضيات (تمارين لغات)/۲ إعدادى/ ت‎ yalsall 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tos]‏ 











» then the set of zeroes of the function n is 


© {-1} 


- سكت - ون Fn‏ 


(a) {3} 


لے 
1-3 


(b) {1} (@) {-3} 








m 2 2262-5 
2X+5 5+2X 





each of the following د‎ find n (X) in the simplest form د‎ showing the domain of n : 
x +1 
X sný 
22+22 +2 
x X44 
2-6 


n(xz 


(8) ل‎ n (00 - (El-Kalyoubia 18» North Sinai 17 د‎ Aswan 16) 


-4 
2 9 n. 
X?«x-6 , X?~4 





وک 


Tre 


(8] = 

Bam X58 
222+ 6 

x? +X-6 


= ون n‏ هه 9 


Bn 00 = 


Xi-3xX —— 


X42 
x-2 


3 x?-3x-«2 
22-2 +ع‎ 


x?-1 
x?4x-2 
___ X?-6X 

X?-8X+12 
-6 


4 


(El-Kalyoubia 16) 


(Suez 18 و‎ El-Dakahlia 17) 


(Damietta 19 » Assiut 08) 


(El-Monofia 13) 


x-5 





2x?- 
EE ون‎ R7 


Sn (X) = 3X+15 


x?-x-2 


15 2+ 18 


RN | 
X?-6X^5 


2x?-3x 


15-13 2+ X2 


(El-Dakahlia 11) 


(Damietta 14) 


-2 





X2+7X+ 
3X-6_ 


(10) n (X) = E 


x-2 
x 
x 


x-2 
2 


+3 


A م للع‎ )20 - 
An )20 = 


(3) لع‎ n (x)= 








10 x?-4 
x?-3x 


x3-x?-6Xx 


Q3sX 


2x 
کے‎ 
X+2 
X+3 
X?!-3x 


(El-Dakahlia 15) 


(Qena 12) 





In each of the following د‎ find n (X) in the simplest form د‎ showing the domain of n : 


(El-Gharbia 19) 


(North Sinai 14) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 





Exercise > 


x 2+2 
5in کک کپ کے‎ (El-Sharkia 14 » Souhag 15, 
Ea 09 X?42X 2-4 5 ١ — 


2236-1 1 8 
u 27 1 x-3 (Damietta 06) 





- -4 2 6 " 8 
a= wes + wea (Qena 17 » El-Beheira 14 » Cairo 11) 


x? و‎ x?-x-12 
n - * 
a= -8 x?-9 


i 3x-2 3X-4 
9 = ب‎ 
Bn 00 - Ta, 2 2 REIS 





(6" October 09) 





&in و0‎ = (+3) - 2E 





EJ In each of the following د‎ find n (X) in the simplest form د‎ showing the domain of n : 
2 
209-2 x an H (Giza 19 » Luxor 18) 


Eln (= TU + zix (El-Kalyoubia 05) 
12+ 2+4 9-x? 


es il 00 ma 


(El-Monofia 18 د‎ Alex. 17 و‎ El-Beheira 15) 
a)n Q9 = g e a wh (El-Dakahlia 19 » El-Menia 18 » Luxor 17) 


2x?-8X 3(2X43) 
5 SR Duce ۹ 
waco 2x?-11x«12 9-4x? 


X+3 2X+2 
0 ير‎ ES mL Kafr El-Sheikh 02, 
n (X — m pt T (Kafr eikh 02) 


(El-Sharkia 03) 


3x-6 9 
ln 00 = - SS 
ma O9 x?-4 2-x-x? 
x-5 X43 

+ 
7-13X«15 15X-18-2x? 
x?-4 5-10x 
Qu uL Lo MEA 
X?-x-2 3x-1-2x? 


(El-Dakahlia 18 » El-Fayoum 12) 








(Aswan 08)‏ 77 00 م للع )8( 


(sin(x)= 
fo CA n (x) = 3 —— .X-3 (Assiut 19 » Luxor 19) 
X?-7X+12 3-X 


X?-5X _X?+3X+9 
If ME es يت‎ 
nOO-XI ex415 33-27 
s then find n (X) in the simplest form and calculate the value of each of n (1) »n (5) if 


it is possible. (El-Sharkia 17) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 





© 


" Find n (X) in the simplest form د‎ showing the domain of n where : 


X43 2+2 
n = ae 
| 09 X?-6X49 X43 





» then find n (— 3) and n (2016) if it is possible. (£/-Sharkia 16) 





CA Find n (X) in the simplest form د‎ showing the domain of n where : 


3 ixux »then find n (0) » n (- 1) if it is possible. 


2 
BJ In 009 = —* 2X 4-x? 


X*-33)12X! X24X_2 





»find n (X) in the simplest form د‎ showing the domain of n » then find the S.S. of the 
equation : n (X) = 0 (New Valley 13) » © » 





Find n (X) in the simplest form د‎ showing the domain where : 
2X!-X-1 X43 
800 T Xi-x 2312 


wW Ff o= x-a د‎ and the set of zeroes of f, is {5} » and the domain of f, is R- {3} 


ə then find the values of a and b 


» and if n (a) > — 2 » find the value of a (El-Monofia 17) «j>» 





X » then find f, (X) + f, O9 in the simplest form. — (El-Dakahlia 17) «5 »- 3» 


CD If the domain of the function n where n (X) =24 x = is IR—{0>4} »n(5 -2 


> find the values of a and b (Kafr El-Sheikh 16 و‎ El-Beheira 15 و‎ El-Menia 14) « =4 335» 


For excellent pupils 


uU Ifn (X) = E » k (X) is the additive inverse of n (X) 


» find k (2) sk (3) 


« 5 » undefined » 





Find the value of X if : 





ق 
x-7 4x7 27‏ 
4X+5 _‏ 1 
xt]‏ تعره رو x5‏ يوج لقا 








ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tees]‏ 





ding algebraic fractions 


| 


LLJ From the school book 
Choose the correct answer from those given : 


If n n Qo = Ion TALS then the domain of n^! is (Port Said 19 » Souhag 18) 


(a) R (0 R- {2} (c)R—{-5} (d)R-{2,>-5} 
1 
(x-2y 


(a)R-{1 2} (b) IR (c)R-{2} (à {2} 
Efn = 


1 


(2\Ifn (x)= > then the domain of n^ ' i (Cairo 18) 


» then the domain of n! is (El-Sharkia 16) 
x249 


(a) 2 (b)R-{-353} (OR (d) R- {0} 


[a] If n (%9 = — X-2  thenthe domain of n ! is «+--+ (El-Beheira 17) 
x?-x-6 


(a) R- {2} (b) R-{-2 53} 
(c)R-{-2 52} (d)R-{-2,2,3} 


Bfn پخ = ون‎ »then n^! (4) is 





(a) equal to zero (b) equal to 4 (c) equal to 8 (d) undefined 
[6]1£ n (x) = لجع‎ , then n7! (1) is (Beni Suef 17) 
X+2 
(a) equal to — 1 (b) equal to zero (c) equal to 3 (d) undefined 


OR 
Toe] ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى‎ 











Ifn(X)= ee + = 5 »then the domain in which the function n 


has a multiplicative inverse is IR — .......... 
(a) (0551 (5 {0 53 5} (c) {5} (d) {5 »>-3} 


= X?- -b= a 
[8]If n Q9 = P EET on! (523 then l= .......... 
(a) ) + © 4 14 





[TIF the function n: n (%) = ie has a multiplicative inverse » then the domain 
of nis -- . (El-Kalyoubia 06) 





x42 


(8]If xE {2 و‎ 2} » then the multiplicative inverse of the function f : f (X) = XE 


is the function k : k (X) = -......... 





[3] + f 2 then the domain of n is (Damietta 05) 


[4] The domain of the algebraic fraction n : n (X) = a -(X-2)is 


(5) The simplest form of the rule of the function f : f (X) = Eai; E 


: 1 N X-3 X43 
is f (Q = ee and its domain is (Cairo 05) 


[If X {2 ,0} > then zii = zB... 
3 


[7] ED If the algebraic fraction = has a multiplicative inverse which is EN 
E * 


then a = .......... (El-Beheira 11) 





In each of the following د‎ find n (X) in the simplest form د‎ showing the domain of n : 
33-15 .4X^12 
n =o جلت عر‎ Luxor 13) 
Ea co X43 5x-25 (ar 
X42 نل‎ 23-4 


a FE (Luxor 05)‏ - ون د لها 


2 = 
Bln Q9 = Ene Mend 064. (Suez 17 » Cairo 16 د‎ Ismailia 15) 
2x-8 X+1 


3-1 2x-2 

Ena a 9*5. (El-Dakahlia 19 و‎ El-Kalyoubia 18 » El-Monofia 18) 

O= XieX4l — 5 P"‏ له 

2X-10 xX245x 

x2-25 x-3 

x?-3x-4,. x?-x 
x2-1 X243X 


(S)n(X)= (Qena 09) 








Jn (X)= 





(El-Kalyoubia 16 و‎ El-Gharbia 04) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 





Exercise © 


(Assiut 15) 





6X?43X „ X? «4X4 
X+2 6X+3 


x3-1 X+3 
= — ia 19, 
8) LL n (X) PINE x rS (Alexandria 19) 


(Wn (X)= 


ran _S5SX+5  X2?+3xX-18 وت‎ " 59 

muli ke چ ات انر‎ find n (2) if it is possible. (Ismailia 09) 
2 2 

Ran (x) = X + 2 × „ X^-3X-«9 


> then find n (6) » n (— 2) if itis possible. (South Sinai 17) 
x3-27 X42 


- x3-8 2X+6 
AT) n (X) = x 
1117) X24+3X-10 X?+2X+4 





»then find n^! (X) when X = 1 (Port Said 04) 


3. p = 
Gan (X) = 2263-6 x3X 10x-25 


(Ismailia 09) 
2-7 2+ 0 2+2 2+4 


X?-2X-3 5162+ 15 2+5 
13) n (X) = x 
as 5263-5 1+1 





4 x-2 9-4x? 
M4 ume TE 
Mat 2X2-3X 6+X-2x? 


X?-12X436 | 4X+24 
15) LO n = x 218 
© x?-6x 36- x? 





In each of the following د‎ find n (X) in the simplest form د‎ showing the domain of n : 


59 1X5 16 Wb X-325 
J@n = + Luxor 18 » Beni Suef 14. 
ES Ck 35 V 6 X LOS d^ 


x=1 x2-5x 
2 


[2]n )20 = (Matrouh 19 > El-Menia 16 و‎ El-Beheira 15 » Aswan 14) 


x2?-1 ` x2-4Xx-5 


2 5 à. 
gi gg ED (Port Said 18 » Alexandria 13) 
+3 56+ 1 





262-22-5 2236-0 
[ه‎ n = + El-Gharbia 18 » El-Beheira 18 » Alexandria 16, 
[4] (20 22-9 X2-6Xx49 (i , a 18» J 
3-8 ,X?+2X+4 


5 = t 
En 09 x?4 2-6 2X+6 





(Alexandria 09) 





Z 1 - 
8) الع‎ n (x) = CUP. oie (Suez 19 » El-Dakahlia 18 » El-Gharbia 17) 
x3-1 X?-X^41 





x3-27 | X343X24+9%X 


2x‏ کو 





(El-Fayoum 09) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 








“S 
[8] م للك‎ )0 


CN به‎ 
__×2-3× ,_2×2-3× AT) 
2x?-x-6 4x2-9 





(8)209- x?-x-2 | x?-4x-5 
E X24x-6  x2-2Xx-15 





FT x?- 9 3 222+6 2-45 
fa A n = + 
e 2X24+3X 4x2-9 





(Aswan 08) 


x?-4 . 6x?-5x- 14 


min - + 
0 322+ x-10 3x?-5x 





x2-3X42 | 3X-15 


18) Ea - + 
ل هنا‎ n CO 1-x2 x?-6X-^45 








2X+6‏ _ى 
S EEG‏ 





E x-2 6-x-2x? 

aan =s — 5 5 

9-2 وسح = OO‏ د افلا 
x?-x-6 | X3-24+xX-2x?‏ 
X245X46 X3+2X2+X+2‏ 


mr = 52-2 
BO (X-2) (X? +2) 


5n (X) = 








First : Find n^! (X) and identify the domain. 
Second : If n^! (X) = 3 » what is the value of X ? 


(Alex. 19 » El-Kalyoubia 18 » El-Gharbia 17 » Aswan 16) « | » 





3 2 
Ifn(X)= a m » find n! (2) in the simplest form showing the domain 


of n^! » then find n^! (- 2) if it is possible. (Ismailia 08) « undefined » 





Ifn(x)=X+ x 2^ find n! (X) in the simplest form showing the domain of n! 


(El-Gharbia 19) 





If f 00 = a + i » then find n (X) in the simplest form and identify‏ هع 


its domain and find f (1) (Assiut 19 و‎ El-Beheira 17 و‎ El-Gharbia 12) « — $ » 
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Exercise © 


> then find n (X) in the simplest 





A 2ے‎ X3+6X24+5X 
If = + 
nOO-^x175X46 ^ X2+2X-15 





form showing the domain of n د‎ then find n (7) » n (3) «1 » undefined » 








2 
If f (x= T SEE. X2=25 = 25 x find f (X) in the simplest form showing the 


domain of f and if f (a) = ls find the value of a (Assiut 08) « 





Find n, (X) > nj OO > n (X) in the simplest form showing the domain of each of ny »n5 
and n where : 
2X«7 , 4AX?412X-7 
4x2-1 ' 8x3-1 
12x?-3 
12X24+6X+3 


n, (X)= 





n (X) = > n(X) =n, (X) xn, (X) 








Find in the simplest form : 


32+15 2+١ x3-27 
n * 
E n ( X247X-10 X +2 x 2+3 2+9 





Showing the domain of n and if n (X) 22 : find the value of X (Suez 05) « 4 » 


Q For excellent pupils 


x2-aX+12 
x2-3x-4 


X+1 


If ny = ni'O9- | = ? find the value of a 








If n (X) = تخت‎ > find n (X) in the simplest form showing the domain of n 


4X+ 
26-2 


» then find n (1) » n (8) if it is possible. « undefined و‎ T » 
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called the set of zeroes of the function f and is denoted by z (f) 


ap حي‎ 
DD 


© If f is a polynomial function in X د‎ then the set of values of X which makes f (X) =0 is fa. 


i.e. z (f) is the solution set of the equation f (X) = 0 in È 


L2 


ت 


١ 
© The domain of the algebraic fraction function is all the real numbers except the numbers 3 
which make the fraction undefined (i.e. the set of zeroes of the denominator) V 


i.e. The domain of the algebraic fraction function = IR — the set of zeroes of the denominator. 





Ww © The common domain of two algebraic fractions = the set of zeroes of the two 3 
~ denominators of the two fractions. = 4 
X © To reduce the algebraic fraction د‎ do as follows : Wd 
N [1] Factorize each of the numerator and denominator perfectly. 
8 2 | Identify the domain of the algebraic fraction before removing the common factors م‎ 
between the numerator and denominator. 9 
9; [3] Remove the common factors between the numerator and the denominator to get the e s 
simplest form of the algebraic fraction. ) 
1 © It is said that the two functions n, and n, are equal (i.e. n, = (وط‎ 1 
Li if the two following conditions are satisfied together : 
Ww 1) The domain of n, = the domain of n, x 4 
(2) n, (X) =n, O9 for each X € the common domain. e 
D © Adding and subtracting algebraic fractions : S7 1 
o | The steps of adding or subtracting two algebraic fractions : j b 
5 6 L1] Arrange Bê terms ofeach of the fumerator and the اسي‎ of cach fraction 4 
9 descendingly or ascendingly according to the powers of any variable in it. f 
[2] Factorize the numerator and the denominator of each fraction if possible. 9 
: [3] Find the common domain which will be the domain of the result. 9 
A A [4| Reduce each fraction separately to make the operation of addition or subtraction easier. V 
é ( [5] Unify the denominators. A 
je [6] Perform the operation of addition or subtraction of the terms of the numerators. e 
(s 7 | Put the final result in the simplest form. ^ 





50) 













'D 
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PA 











Mm ~e 
LD *2 


®» 


ت 


a .) - > BUC 


O =, 


OQ © 


® 
mS 


gu Cv 
CDS ® 
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© Multiplying algebraic fractions : 
The steps of multiplying the algebraic fractions : 
1 | Arrange the terms of each of the numerator and the denominator of each fraction 
descendingly or ascendingly according to the powers of any variable in it. 
[2] Factorize the numerator and the denominator of each fraction if possible. 
3| Find the common domain, 


]4 Remove the common factors between the numerator and the denominator of each fraction 
and between the numerator of a fraction and the denominator of another fraction. 


5 | Perform the operation of multiplication and put the result in the simplest form. 


© The multiplicative inverse of the algebraic fraction : 
Po 
k (X) 
k OO 
p OO 
zeroes of each of the numerator and the denominator of any of the two fractions. 


If n is an algebraic fraction where n (X) = #0 و‎ then n has a multiplicative inverse which 





is the algebraic fraction n ! where n^ ! (X) = and the domain of n^ ! is IR — the set of 


© Dividing an algebraic fraction by another : 


If n, and n, are two algebraic fractions where : 


n, ون‎ ot 5 n, O9 - BED »then nj (X) =n, O9 = n, Q2 x n;! Q9 — 


where the domain of n, + n, = the common domain of each of n, and n3 


f O9 x KO 
r(x) PM 


= IR — the set of zeroes of denominator of n, or denominator of n, or numerator of n, 


=R- {z (0 Uz (p) Uz (O} 
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CEM 


Answer the following questions : 


u Choose the correct answer from those given : 
Af n (X) = X » then the domain of n. ' is 
(aR (b) R- {1} (c) R- {2} (d)R-{1 2} 
'|The set of zeroes of the function f : f (X) = X? — 16 is 
(a) {16} (b) {4} (©) (45-41 (a) © 
[3| The common domain of the two functions n, : n} (X) = 
يد : وده‎ 09 = xis e 
(a) (-252] (b) R- {2.-2} (à) R-{4 52,-257} 
x 


(4) The simplest form of n (X) = AAT 


3 3 
3 ©) 3 
[5] The domain of the function f : IR ——*R و‎ f (X) = x?-4is - 
(a) R- {2} (0R-(2.-2) (QR (a) R- {-2} 
x-2 
X+7 
(a) R- {-7} ()R-(2:-7) (©R-{2} (d) {-7 »2} 


e 


8 |The domain of the additive inverse of the function f where f (X) = is - 





2 E2 2 
[alIfn, 09 = و‎ 5 n, (X= 2X 44x 


-2x* 
sprove that : n, =n, 


x*-8x 


[b] Find n (X) in the simplest form د‎ showing the domain of n where : 
x!4«2x 22-6 
n (X) = کے‎ — —84—9 _ 
i x!:-4  x?-5Xx^46 











[a] If the set of zeroes of the function f where f (X) =a X?4bX-6is i12; 3] 


» find the values of a and b 


[b] Find n (X) in the simplest form » showing the domain of n where 
3x?-6x | x?^«3x«2 
n MK ال‎ cim m 
en x*-4 2+ عد‎ 


)82( 
D‏ هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FEE]‏ 





Unit Exams > 


2 
2 [a] Ifn Q9 2 —X—3 X— 
22-5 2+6 





[1] Find n^ ! (X) in the simplest form and identify the domain of n^ ! 
(2) If n! (X 22 » what is the value of X ? 


3 2 
b] If n mex E -6X . 
Pn) X= BF 


[1]Find n (X) in the simplest form showing the domain of n 





(2) Find n (X) at X 2-1 
= 2 
[a] If n ون‎ 2 —— + 2X 
X+1 x" -X 
» then find n (X) in the simplest form showing the domain of n and find n (2) 5 n (1) if 
it is possible. 





XS E] X)-2xX?c4x 
b] If n = + 
[En NN x? -3 x EKG 





» put n (X) in the simplest form showing the domain of n 


CEEI 


Answer the following questions : 

u Choose the correct answer from those given : 
[1] The set of zeroes of the function f : f (2) = um 3 is 

@ R- {2} (5 R- {3} (©) {2} 
[2] The domain of the function f : f (X) = XZ is .......... 

(a) R (5 &- [- 4] (QR-[-4:3) Ø 
Bfn )20 = an » then the domain in which n has a multiplicative inverse is 

(a)R- {2} (b)R-{-1,2} (R-{-1} (a) {-1 52} 
]4 | The simplest form of the algebraic fraction n : n (X) = 3X 2X 

(a) 4.x? (b)2X-1 (02x 

r 


SlIfn, (0= f > ديص‎ )20 - 2 = » then the common domain of the two functions 
2 


@R- (zF) U z 42) €) - (z (f) Nz (f) 
(2) Uz) (z2 (f) N z (f2) 


(S) 
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e 


8\Ifn, (x)= —— 2 كي‎ and n 09 =m, CO ə then a = «+--+ 





(a) 1 (c)3 (d) 4 





+2 
-5 


B [a] f£ n, (X) = 


» prove that : n, = n, 


[by If ون‎ = 2x 4+ 


Find n (X) in the simplest form, showing the domain of n 
B E کج = و ہ1 رد‎ 
-8 xX +2X+4 

Find n (X) in the simplest form» showing the domain of n 





[b] If the set of zeroes of the function f where f (X) = 9 = 9 is {3} and its 
domain = IR — {2} Find : a and b 





[a] Find n (X) in the simplest form » showing the domain of n where : 


n(x) = +X+1 4. X*3 _ and if n (a) = - 2 » find the value of a 


oci. x B 3-2 x-i 


(bith C+ f ب‎ FIT 
+X-6 X +2X+4 


Find n (X) in the simplest form » showing the domain of n 


B [a] Find the common domain in which the two functions n, » n, are equal where : 


2 

35A PE M on, (X)= zs -1 
x?-4 X°-3X+2 

A. 

2+ 


4 
4 E3 
Xx+- 





n (X)= 


[b] If n QQ = 


Find n (X) in the simplest form » showing the domain of n. 
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— Á — |) From the school book 


Choose the correct answer from those given : 





4 |The probability of the impossible event equals --.-..-.- (Kafr El-Sheikh 1 
(a) 2 (b) zero (4 (d) 1 
|2|The probability of the certain event = (Qena 15) 
(a) zero (b) Ø (c) 1 (d)-1 
3 If A and B are two mutually exclusive events » then P (A N B) equals 
(a) Ø (b) P (A) (c) P (B) (d)zero  (El-Gharbia 15) 
4 If A and B are two mutually exclusive events » then P (A U B) = (El-Menia 16) 
(a) P (A) (b) P (B) (c) P(A N B) (d) P (A) 4 P (B) 


5 If A and B are two events in a sample space for a random experiment » A CC B 


Cairo 16) 


P (A N B) =‏ معطا د 





(a) P (B) (b) P (A) (c) zero (d) O 
[6 If ACC B معطا و‎ P (A U B) equals ----- (El-B a 19 و‎ El. i Qena 17 
(a) zero (b) P (A) (c) P (B) (d) P (AN B) 
7 If a regular coin is tossed once: then the probability of getting head or tail is 
(Alexandria 14 » El-Dakahlia 13) 





(a) 100 6 (b) 50 6 (c) 25 6 (d) zero 6 


56 








Qu? 
a oz 


Exercise > 


{8|A card is drawn randomly from 20 identical cards numbered from 1 to 20 » then the 





probability that the number of the drawn card multiple of 7 is (El-Beheira 17) 
(a) 10 6 (b) 15 6 (c) 20 6 (d) 25 6 

(8j EM If a regular die is rolled once; then the probability of getting an odd number and 
even number together equals (Alexandria 16 و‎ El-Beheira 14 » El-Fayoum 12) 


(a) zero ©) 4 © @)1 


40) A regular die is rolled once, if the event A is "appearing a prime number" and the 


event B is "appearing an odd number" then P (A f B) = .......... (El-Sharkia 11) 


@t o4 @ 4 @ 4 


IIA fair die is rolled once; the event A is appearing an odd number and the event B is 


appearing a number less than 5 ; then the probability of occurring one of them at 
least is 


OE: b) + e$ «2 





CÎ If A and B are two events in the sample space of a random experiment. Complete : 
TIP (A) 2 0.3 [8)P (A) 20.55 BJP (A) >... 
P (B) =0.6 ره) م‎ - 2 P(B)= لل‎ 
P(A NB) =0.2 P (A N B) = es P (A N B) = zero 
P(A U B) >... P(AUB)= د‎ P(AUB)=09 





If A and B are two events in the sample space of a random experiment.‏ ل 


Answer the following : 


3 
[BIP (A) = $»PG)-l.P(AU B) = 2 » then find P (A N B) (Damietta 11) «lr» 


(PA »P(B)= 2 »P(AMB)= 4 > then find P (A U B) (Port Said 13) «3» 





[3P (A) = + ,P(B) = L , then find P (A U B) in the following cases : 
2 3 
@P(ANB)=+4 


(ii) A and B are mutually exclusive events. —(El-Gharbia 18 » Qena 18 د‎ Aswan 17) كدي‎ 0 i 


(^ م‎ ( Y المحاصر رياضيات (تمارين لغات)/۲ إعدادی/ ت‎ eB 
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ER If A - B are two events from a sample space of a random experiment 

P )8( - 75 L and P(AU B) = + , then find P (A) if: 

1 | ذ‎ and a are two mutually exclusive events. 

SBCA (Port Said 18 » Luxor 17 » North Sinai 14) E 





If A "i B are two ng of the sample e of a random experiment‏ لاع 
»P(A)=4 € »P(ANB)=2 38 and P (A U B) = $ » then find : P (B)‏ 





If A and B are two events of the sample space of a random experiment » A C B 
>P(AMB)=2 and P(AUB) = 4 » find : 
1]P(A) 2|P(B) 








„P(A UB) = 0.8 and P (B) 22 X ; then calculate the value of X if : 
1JAC. B 2 P(AMB)=0.1 (Kafr El-Sheikh 16) « 0.4 50.2 » 





E Use the opposite Venn diagram to find : 

JP (Af B) » P(AU B) 

|2]P (Af C) » P(AU C) 

(3]P (B N C) P(B UC) (Assiut 11) 


1]P(A NB) [8] P (AU B) 
P(AU C) BIP BNC) [6]P B UC) 








P (A) +P (B)-P (A N B) 








LL 5 is the sample space of a random experiment where its outcomes are equal د‎ A and B 


are two events from S 


If the number of outcomes that leads to the occurrence of the event A equals 13 and the 
number of all possible outcomes of the random experiment is 24 ; P (A U B) = $ 


and P (B) = -$ + Find : 


The es of occurrence of the event A 


1| 
[2] The probability of occurrence the event A and B together. (El-Menia 17 s El-Gharbia 16) «1 0 i 
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Exercise @> 


uu ER A box contains 12 balls د‎ 5 of them are blue» 4 are red and the left are white. A ball is 
randomly drawn from the box. Find the probability that the drawn ball is : 





[1 blue. [2] not red. [3] blue or red. 


(Souhag 18 » Luxor 18 » Alexandria 13) « 3 





{ A bag contains 25 balls د‎ all of them are identical د‎ 4 balls are yellow» 7 balls are red and 
the rest of balls are black. A ball is drawn randomly. 

Find the probability that the drawn ball is : 

(4) black. [2] yellow or black. 

| (8]not yellow. [4l green. 








; B is the event of getting an odd number and C is the event of getting an even prime 
number. Find : 


{1| The probability of occurring the two events A and B together. 
(2| The probability of occurring the events A or C 


A group of identical cards numbered from 1 to 8 without replacing. They are mixed well. 
If acard is drawn randomly. 


First : Write : 

|1| The sample space. 

[8]A is the event that the drawn card carrying an even number. 

[3]B is the event that the drawn card carrying a prime number. 

{4)C is the event that the drawn card carrying a number divisible by 4 
Second : Use Venn diagram to calculate the probability of : 

|1|The event of occuring the two events A and B together. 


]2 | The event of occuring one of the events B or C at least. 








Calculate the probability that the number on the card is : 
|^ |Divisible by 3 [2] Divisible by 5 
[3] Divisible by 3 and divisible by 5 

[4] Divisible by 3 or divisible by 5 





Find the probability that the written number on the card : 
1 Odd and divisible by 5 2 | Prime or divisible by 7 








w LLI A set of cards numbered from 1 to 30 and well mixed. If a card is randomly drawn. 
Find the probability that the card is carrying : 

[1]A number multiple of 6 

]2 A number multiple of 8 

[3]A number multiple of 6 and 8 together. 

[4] A number multiple of 6 or 8 E ZI 





- 





A box has 15 balls د‎ 6 of them are red numbered from 1 to 6 and 9 are green numbered 
from 7 to 15 one ball was drawn randomly from the box. 

Find the probability of each of the following events : 

[1| The drawn ball is red or carrying an odd number. 

[2| The drawn ball is green and carrying an even number. 





LJ For an irregular dice the probability of the appearance of the numbers 1 و 2 و‎ 3 4 

and 5 are equal and the probability of the appearance of the number 6 is 3 times the 
probability of the appearance of the number 1 If the cube is rolled once. 

Calculate the probability of : 

[1] The appearance of the number 6 

[3] The appearance of a prime odd number. E > i » 





CA If A and B are two mutually exclusive events from the sample space of a random 
experiment such that the probability of occurrence of event B is three times the probability 
of occurrence of event A د‎ the probability of occurrence of one at least of the two 


events is 0.64 
Find the probability of occurrence of each of the two events A and B 


Q For excellent pupils 


2 CƏ Three players A » B and C join in the competition of weight lifting. If the probability 
that the first player wins is equal to twice the probability of the second player to win and 
the probability that the player B wins is equal to the probability that the player C wins. 


Find the probability that the player B or C wins » taking into consideration that one 
(Matrouh 18) «4 » 


«0.16 » 048» 


player will win. 





If A and B are two events in the sample space of a random experiment » P (A U B) = i > 
P(A)= 2 and 7 P(A() B) =2—P(B) 
Find : P (B) 
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— - - Cl From the school book 


] Complete the following : P 
| |1)&H If the probability of occurrence of an event A is 65 96 » then the probability that 9 
event does not occur equals -------- . (Assiut 11) 8 


ہی 
a‏ 


[EJER If P (A) = P(A) »then P(A) = } 
lf (3 |If A and B are two mutually exclusive events in a random experiment N 1 
x »then P (A — B) = P (.......... ) » P(B- A) = P(« ) \ 
M | 4| If A and B are two events of a random experiment and A C B X 0 
d »then P(A- B) = P(..........) = <......... , 


If A is an event of a random experiment د‎ then : 

()AUA- @ANA =. 

(ANA) =‏ م (4) نه لاه ) م )3( 

6 If A and B are two events from the sample space of the random experiment د‎ 
P (A) 2 0.7 and P (A 2 B) 20.5 و‎ then P (A fN B) = .......... 


7 | 11 the English alphabet letters is a sample space which contains 26 letters » 
X= {asbscsdsesf sh} and Y = [k u,v} » then P(X- Y) = .......... 











5 2 
o {a 


v 
e 





] Choose the correct answer from those given : 

11A class of 32 students د‎ two sets of the students s 7 
are from the lovers of art and music د‎ their à 
number is as in the figure. If a student is chosen @ G) 9 
randomly و‎ then the probability that the student 


does not love music is ---------- 
OE: e) (( (d) 1 


if 
a” 
to 








Hsc; "c 
BOT w Se 
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[2 If A and B are two events in a sample space the event of occurrence of A only is 
(a) A (b) A-B (ANB (@) AUB 
(El-Menia 15) 
[3]If A is an event from the sample space of the random experiment د‎ then P (A) = 
(El-Dakahlia 17) 
(a) ! (5-1 (c) 1 -P (A) (d) P(A) -1 
41 If S is the sample space of a random experiment د‎ then P (S) E eere 
(a) 1 (b) zero (c) 4 (d) -1 
5) If P (A) = 4 P(A) » then P(A) = .......... (El-Kalyoubia 18 » El-Kalyoubia 17) 
(a) 0.8 (b) 0.6 (c) 0.4 (d) 0.2 
[6] If A and B are two mutually exclusive events in a random experiment and P (A) =0.6 
»P(AUB)209 5 then P (B) > .......... (Kafr El-Sheikh 13) 
(a) 0.5 (b) 0.4 (c) 0.6 (d) 0.3 
7) If A and B are two events of the sample space of a random experiment 
> P (A) = 0.6 and P (A N B) = 0.4 , then P(A- B) = .......... (New Valley 14) 
(a) 0.6 (b) 0.4 (c) 0.2 (d) 0.1 
8) If A and B are two events of a sample space of a random experiment د‎ A C B 
» P(A) 02 and P (B) 20.6 > then P(B- A) = -......... (Luxor 19) 
(a) 0.6 (b) 0.2 (c) 0.8 (d) 0.4 
١9 | For any two events C and D of a random experiment, 
there is: (C- D) U (C A D) = = (El-Dakahlia 14) 
(a) 1 (b) S (c) D (d)C 








ED If S is the sample space of a random experiment » A C S > A is the complementary 
event to the event Aand S = [15253545556] 


Complete the following table and record your observation : 





event A event A P(A) P(A) P(A) + P(A) | 


pent 








{3.6} 

















6b | 


[15253545556] 
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In the opposite figure : 

If A and B are two events of a sample space S of 
a random experiment then د‎ find : 

[1]P(AfB) 
(8]P(A- B) 


(3| The probability of non-occurrence of the event A 


(Cairo 17)«} 5454» 





a If A and B are two events of the sample d of a random experiment د‎ 
P(A)= i »P(B)= $ and P(ANB)= 75 g Find : 
OP (A) 


P(B) GIP (AUB) 





(4]P (A-B) P(B-A) 


EJ If X and Y are two events of a sample space S » P (X) 20.35 » P(Y) 20.48 
| andP(XU Y) 2 0.6 Find : 
(3] P (X) > P(Y) 


[8] P(X (1) Y) 
BJP (X - Y) 


wP NY) 





« 0.65 +0.52 +0.23 30.12 50.77» 





u If A and B are two events of a sample space of a random experiment » P (B) 


Sur 
TX] 
and P(A-B)- i Find : P(A) if : 


ŒP (ANB) = J (2 Aand B are mutually exclusive. 
[S]BC A 





P(Y)= مد ون مرك‎ 06 P(XNY) =F Find : 


1 P(X) (e P(XU Y) 


(Kafr El-Sheikh 18 » El-Kalyoubia 16 » El-Dakahlia 14) « 4 





P (AN B)= ie 


l- and P (B) = 2 P (A) Find : 
OJP (B) 


entis 
[8] P (A — B) 








A bag contains 12 balls numbered from 1 to 12 » if a ball is drawn randomly » and the 
event A is «getting an odd number» and the event B is «getting a prime number» 


»then find : P(A) » P (B) » P(A) » (AU B) » P(A- B) d$ > "B nu 





CA A box contains 20 balls which have the same shape د‎ size and weight are well mixed 
د‎ 8 of them are red د‎ 7 are white and the rest of the balls are green. A ball is drawn 


randomly. Find the probability that the drawn ball is : 
[1] Red. [2] White or green. (3) Not white. 





EA If A and B are two events from the sample space of a random experiment د‎ 
P (A) 2 0.8 »P (B) 2 0.7 and P (A N B) 2 0.6 Find : 
[1] The probability of non occurrence of the events A and B together. 


[E] The probability of occurrence of at least one of the two events. «04309» 





If A and B are two events of a sample space of a random experiment » P (A) =0.5 
» P (B) 2 0.6 and P (A N B) 204 Find : 
The probability of occurrence at least one of the two events. 
[2] The probability of occurrence of B and non occurrence of A 
[3] The probability of non occurrence of A 
[4] The probability of non occurrence of any of them. 
[5] The probability of occurrence of one of the events but not the other. 
[6] The probability of occurrence of the event A only. «0.7 502505 50.3 03 30.1 » 








If A and B are two events of the sample space of a random experiment ; the probability 





of non occurrence of the event A is E » the probability of non occurrence of the event B is 


i and the probability of occurring one of them at most is i 


Find the probability of each of the following : 
[1] The occurrence of the event A 
[3] The occurrence of the two events together. 


[3] The occurrence of any of the two events. 





(4) The occurrence of the event A only. 


[5] The occurrence of one of the two events but not the other. 
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w Aclass of 32 students » 22 of them play football » 10 of them 
play basketball and 12 play volleyball. 

If 3 of them are playing the three games د‎ 5 play football 
and basketball » 8 play football and volleyball and 6 play 
basketball and volleyball. 


How many students play football and basketball only ? 


a 
| 2 | How many students don't play any of these games 7 


|3| If a student is chosen randomly ; then what is the probability 
that the student be a football player only ? «25453» 





A classroom contains 40 students. 18 of them read Al-Akhbar Newspaper » 15 read 
Al-Ahram Newspaper and 8 read both Newspapers. If a student is selected randomly. 
Calculate the probability that the student : 

[1] CA Reads Al-Akhbar Newspaper. ]2 ١ EM Does not read Al-Akhbar Newspaper. 
[3] LJ Reads Al-Ahram Newspaper. [a L3 Reads both Newspapers. 

[5] Reads Al-Akhbar Newspaper only. {6 | Reads Al-Ahram Newspaper only. 


[7] Reads Al-Akhbar only or Al-Ahram only. Worlds 





EJ 45 students participated in some sports activities. 27 of them are members in the 
school football team. 15 in basketball team and 9 in both, football and basketball team. 
A student is randomly selected. Represent this situation using a Venn diagram د‎ then 
find the probability that the selected student is : 

[1] A member in the football team. 

| 2 | A member in the basketball team. 

[3] A member in the basketball team and football team. 


[4] Not a member in any of the two previous teams. 


60 students participated in one of the school's sports activities » 36 students participated 
in football , 27 students participated in basketball and 12 students participated in football 
and basketball. A student was chosen randomly. 

Represent this using the Venn diagram , then find the probability that the chosen student : 
[1] A participant in the football team and not a participant in the basketball team. 

[2] A participant of at least one team from the two teams. 

[3] Not a participant of any of the two teams. 





(6) T ants) ata, yale (65 
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is 30 If A and B are two events of the sample space of this experiment and the number of 
outcomes of occurring the event B equals 12 outcomes and P (A U B) = d 
+P (A) 2 0.6 Find : 

1| The probability of occurrence of the two events together. 


| 2| The probability of occurring one of the two events but not the other. 


CA In a survey of 6000 birth cases in a province 
selected randomly. Researchers paid much attention 
to find a relation between mother's age when she gives 
birth and the place where she lives. The following table 
shows the number of births in urban and rural villages : 





Place of living 


Mother's age 
Urban Rural villages 
Less than 20 years 120 240 
Ff 











From 20 years to less 


than 22 years r 





From 22 years to less 


than 30 years 140 D 








From 30 years and more 1500 360 











2 


11 ]Tf the event A expresses the mother who gave birth and lives in the urban area and the 
event B expresses the mother who gave birth whose age is not more than 22 years. 
Find : 

(1) P(A) (2) P (B) 

[2] Represent the sets A and B using the Venn diagram ; then find : 

(1) P(A(1B) (2) P (A U B) (3) P(A- B) (4) P (AU B) 


DU dE SEE ا‎ 
s0 10 ا‎ *1g" 


« 


3| Predict the number of births if the mother lives in the urban area and aged 30 years or 
more; take into consideration that the number of births is 9000 in the province. 


« 2250 cases » 
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ume Q3 





Q For excellent pupils 
J 


2 A farm contains cows of the two colours white and brown. If the probability that the cow 
is white = 3 and the probability that the cow is brown = E 
Find the probability of each of the following : 





[CT] The cow is mixed colour of the two colours. 


(8 The cow is only white. 





A coin is tossed twice. What is the probability of : 
[1] Non occurrence of a head in the second toss ? 


(2) Non occurrence of a head in the two tosses together ? 





)67( 
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Words representation of the event 


Probability of occuring the certain 
event = 1 


Probability of the event 


P(S)=1 


Representing event by 
Venn diagram 
s 





Probability of occuring the impossible 
event — zero 





Probability of occuring the event A 


— 








P (A) =2A) 
(A) a) 





The complementary event : 
Probability of occuring the 
complementary event of the event A 
or probability of non occuring event A 


t 


1 2A = 
P(A)= n) 1-P(A) 














Intersecting of two events (A N B): 


Probability of occuring 
A (and) B together 





P(A NB) = ANB) 
n (S) 





* If A and B are mutually 
exclusive events » then 
P (A N B) = zero 











* If AC B »then 
P(A B) =P (A) 
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Union of two events (A U B) : 





+ Probability of occuring the 
events A OF | or both of 
them. 


+ Probability of occuring one 
of the two events at least. 


+ Probability of occuring any 
of the two events. 


P(AUB) = AUB) 
n (S) 


P (AU B) =P (A) + P(B) - P(A(1B) 





* If A and B are two mutually 
exclusive events » then 


P (AU B) =P (A) +P (B) 





*If AC B معطا و‎ 
P(AUB)=P(B) 





The difference between 

events (A — B): 

+ Probability of occuring the 
event A and non occuring 
of event B 


+ Probability of occuring the 
event A only. 


n (A- B) 
n(S) 
» P(A- B) - P(A) - P(AfB) 


P(A-B)- 





* If A and B are two mutually 
exclusive events » then 


P(A- B) =P (A) 








* IfAC B > then 
P (A — B) = P (Ø) = zero 
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on Unit Three 





Answer the following questions : 
Ww Choose the correct answer from those given : 

1 |If A and B are two mutually exclusive events د‎ then P (A N B) = .......... 

(a) Ø (b) P (A) (c) P (B) (d) zero 
2 If A C S of a random expriment د‎ P(A) = 0.35 د‎ then P (A)  .......... 

(a) - 5 (b) 0.65 (c) 0.35 (d) 0.4 
'3JIf AC B > then P(A U B) = .......... 

(a) P (A) (b) P (B) (c) zero (d) P(A B) 
aIfP(A) = 3, P(B)- d +P (ANB) = Û > then P(A U B) = .......... 

e$ () 3 oi @ 43 
5 If A is the complement event of A then A UA = .......... 

(@)s (OE: (1 (OI 
6 If A and B are two events from the sample space of a random experiment 

» P (A) 203 and P (A — B) 20.5 > then P (A N B) =- 

(a) 0.6 (b) 0.4 (c) 0.3 (d) 0.2 





[a] If A and B are two events of the sample space of a random experiment » 
P(A)= 3oP(B) - 3 and P(ANB)= لل‎ 
(1) Find : P(AU B) (2) Find : P (A — B) (3) Prove that : P (A) = P (B) 
[b] If A and B are two events of the sample space of a random experiment 
where 2 P(A) -3 P(A) »P (B) = 2 
(1) Find : P (A) 
(2) If the two events are mutually exclusive events » find the probability of the 


occurrence of at least one of the two events. 
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Unit Exam > 





e A card is drawn randomly from 20 identical cards numbered from 1 to 20 » calculate 
the probability that the number on the drawn card is : 
[1] A number divisible by 5 
[2] A number divisible by 4 
[3] A number divisible by 5 and divisible by 4 
[3] A number divisible by 5 or divisible by 4 





B ira and B are two events of the sample space of a random experiment » 
P (A) 20.6 » P(B) =0.7 and P (A N B) 20.4 
Find : 
[1] The probability of non occurrence of the events A and B together. 
[2] The probability of occurrence of at least one of the two events. 
[B] The probability of non occurrence of A 
[4] The probability of occurrence of the event A only. 





[5] [a] If a bag contains 21 identical balls » 8 white balls » 6 red balls and the rest are black if 


one ball is drawn randomly د‎ find the probability that this ball is : 


(1) White (2) Not black (3) Red or black 


[b] If A and B are two mutually exclusive events of a random experiment د‎ 


P(A) = land P(AUB =% » find : P (B) 


CD 
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Accumulative basic SIE 


A Choose the correct answer from the given ones : 7 4 
" 37 36 i : 1 
X a)c 0? - c 5=. (El-Menia 17) N, 
N (a) -2 (b) zero (c) 1 (d) 2 ^ 
ENa +4- "m (Ismailia 16 «4 
9 w =a? (b) 2Ha (c)-1 (d) zero e ; 
4 (3) 27 x 3! 2 6  ,thenk = .......... (El-Fayoum 19 » El-Kalyoubia 17 » El-Sharkia 16) ) 
1 
i (a) 14 (b) 7 (c) 6 (d) 5 $ | 
8 4 162535 4 N 
4 | 14 29 x ?-2mxÓ6',thenmz .......... (El-Sharkia 17) : 4 
d 1 
S (a) 1 (b) 2 (c)3 (d) 6 
D ١5 | The solution set of the inequality : X x 1 in N is- (Matrouh 17) 7 3 
1 
9 | (a) {1} (b) {0} (c) {0.1} ( {150 5-15..} "Y 
2 [6] [2 و‎ 5[ is the solution set of the inequality -......- (Alexandria 16) a 
(a) lsX-1<4 (b) 1 > 22-1 > 4 (c) 1 ك‎ 22-1 > 4 )0( 1 > 2-1 > 4 ^ 
Q Nit x= es vulpu (New Valley 17 
(2f $ X= dg >then2 X= alley 9 
a i 
AV, @t (b) 1 (c)2 (d) 50 3 V 
4 ( 8 | If X is a negative number د‎ then the greatest number from the following numbers is -.-...---- A 
A 
vat El-Monofia 18 » El-Kalyoubia 17 » Giza 17 » Cairo 16) ES 
5 
S (a) 5-X (b) 5 +X (0x (5x 0 


az 72 9‏ 
cu - z "e .‏ / 
هذا العمل خاص بموفع ذاكرولى nili‏ ولا يسح CEE‏ 
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Accumulative basic skills 





9) 1/64 + 36 =8 + X then X = -......... (Aswan 17) 
(a) 9 (b) 6 (02 (d) 10 

10 If (5 و‎ X-4)2 (y +2 »3) و‎ then X+ y = .......... (Luxor 17) 
(26 (b) 8 (c) 10 (d) 12 

(11) If X is the additive identity » y is the multiplicative identity » then 2% + 3Y = .......... 


(Ismailia 19) 


(a) 2 (b)3 (c) 4 (d) 5 


|12| The multiplicative inverse of the number 2 is oss... (North Sinai 17 » El-Menia 16) 


(a) >p ©) an © 8 @ 2 

13) If (X — 5)*'? = 1 for every X € (Souhag 16) 
(a) R (b) R—{5} (c)R-{-5} (d) R- (1) 

[AlIf a b = 3 sab? = 12 » then b = ....... (Damietta 19 > Kafr El-Sheikh 17) 
(a) 4 (b) 2 (c)-2 (d)+2 

551142 6ح بوعد‎ »X7y+Xy?=6 then X + Y = ee (Souhag 16) 
@ı (b) 2 (©)6 (OE 

16) If y^? 2 8 و‎ then y = نم‎ (Alexandria 16) 


(3) 3L + ()2 @ > 


\17| The curve y =a x? + bX + c intersects the y-axis at the point (El-Menia 18) 
(a) (0 » b) (b) (b :0( (c) (c 0) (d) © » c) 

as 16 و 5 - نز +ع‎ 2-1-3 „then X?- y? = ee 
(a)2 (b) 8 (c) 16 (d) 15 

[19] The additive inverse of the number (1 -42 ) is -- . (Ismailia 16) 
(a) 12-2 (0-1-42 (042-1 (2 

20| The arithmetic mean of the values : 2 »3 »4 » 7 and 9 is (El-Fayoum 16) 
(a) 4 (b) 5 (c) 6 (d) 8 


)73( لك ]طح رياضيات (تمارین لغات)/۲ إعدادى/ ت ؟ (م )1١ ١‏ 
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21] If the function f is a function from the set X to the set Y د‎ then the domain of the 





function is (Beni Suef 16) 
(2X (OXxY (d YxX 
[22] If a? — b? = a + b و‎ then 6 - a = -+ 
where a + b £0 (El-Gharbia 18) 
(a) 2 (b -2 (c) 1 (d)-1 
BA 16 X22 د 3= برو‎ then (y =2 X)! = <... (Damietta 19 » Alex. 17 » Luxor 16) 
(a) 1 (b)-1 (5 (d) 10 
la If X+3y =7 »thenX+3 (y + 5) = .........- (El-Beheira 18) 
(b) 21 (07 (d) 3 
(El-Monofia 19) 
(c) 85 (d) 23! 


88] The rule which discribes the pattern : + و‎ 2,3 , 4,000... in terms of n 
3 5 


72 
4 

where n €Z, is (El-Fayoum 19) 
2 28-1 
OT il 

Ifa« 13< b »then (a » b) may be (El-Monofia 17) 
(a) (0 > 1) (b) (2.5 $3.5) (c) (1 2) (d) (2,3) 

aBlIfa b= 12 bc د‎ 20 58 6 > 15 and a b ,c ER, د‎ then ab c = .......... (Damietta 17) 


(a) 360 (b) 3600 (c) 60 (d) 36 


f‏ هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخر: 





هو 


wll TÈ 
(lll p 
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E Complete the following : 


N 

ag U 

PI z 

2 " i o J ——— A (J From the school book 


eee is a line segment with one endpoint at the centre of the circle and the other 
9; endpoint on the circle. 


| 2 | The line segment whose endpoints are any two points on the circle and not passing 





through the centre is called .......... (New Valley 06) 
x 3 The longest chord of the circle is called «.-.-...-. (Damietta 09) 
[4] Any straight line passing through the centre of the circle is called -..-...... of it. (Sharkia 09) 

0 5 | The number of axes of symmetry of the circle is «-.---.-.- and the number of axes of 


symmetry of a semicircle is ------.--- 


6 | The straight line passing through the centre of the circle and the midpoint of any chord 








v of it is -e (Kafr El-Sheikh 11) 
A e E] The straight line passing through the centre of a circle and perpendicular to any 
chord of it .......... this chord. (Soi I2) 
Q / 8 | The straight line which is perpendicular to any chord of the circle from its 
midpoint passes through -----.---- (Alex. 06) 
9 1 [9 | The product of the approximating ratio (7U) by the length of the diameter 
g ( of a circle = -+ 
e 10) If the area of a circle is 9 JU cm? » then its radius length = ---------- cm. 5) 
m 11| A chord of length 8 cm. in a circle of diameter 10 cm. » then the distance of the chord 
> from the centre of the circle is ---------- cm. 
ez 77 
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a لل‎ In each of the following figures » find the value of the used symbol in measuring 
where M is the centre of the circle : 














m (4 MAC) = esses 0 m (Z DME) = ...-..-... 0 If AB =8 cm. 
(Luxor 14 » Assiut 11) (Luxor 14 » Giza 15) د‎ then MB = .......... cm. 


MEE 
| 
é PAY 


If AB = 10 cm. 
ə then CD = -......... cm. 





[a] 


AB = . cm. 
(Red Sea 12) 








]هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخر: 








B ^ 


XY 27cm. «22 


7 
The area of the 


circle = .......... cm? 








a Each of the following figures represents a quarter of a circle M , complete : 


s.‏ لها لكا 
E‏ 5 


M 
D 
m (4 BCD) = .......... ° | The length of EC 2 cm.| The area of the 


rectangle = 





5 In the opposite figure : 

AB is a chord of the circle M » 

m (Z D) 225* xe 
d Z MAC) = 40° 

and m (Z MAC) / A 


Prove that : ee 


C is the midpoint of AB (Kafr El-Sheikh 09) 





ال 


ÛJ In the opposite figure : 





‘AB and BC are two chords in circle M د‎ 

which has radius length of 5 cm.» 

MD L AB intersects AB at D and inersects the circle M atE > 
X is the midpoint of BC ; AB = 8 cm.» m (4 ABC) = 56? 


Find : 1| m ) DMX) [2|The length of DE 
(El-Menia I9 و‎ El-Gharbia 17 د‎ Souhag 15) « 124° 32 cm.» 


)79( 
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a In the opposite figure : 
AB and AC are two chords of the circle M د‎ 
m (Z BAC) = 45° » 
D and E are the midpoints 
of AB and AC respectively. 


Prove that : A DFM is an isosceles triangle. (New Valley 05) 


LLI In the opposite figure : 


M is a circle of radius length 13 cm. > 

AB is a chord of length 24 cm. د‎ 

C is the midpoint of AB 8 ^ 
D 


and MC N circle M = (D) 
Find : The area of the triangle ADB (El-Dakahlia 13) « 96 cm? » 


J In the opposite figure : 

M is a circle : AB // CD د‎ 

X is the midpoint of AB 

and XM is drawn to cut CD at Y 
Prove that : Y is the midpoint of CD 





Li In the opposite figure : 

AB and AC are two chords in circle M 

that includes an angle of measure 120° و‎ 

D and E are the two midpoints of AB and AC 
respectively » DM and EM are drawn to intersect 

the circle at X and Y respectively. 

Prove that : The triangle XYM is an equilateral triangle. 





In the opposite figure : 

AC = AB >X is the midpoint of AB د‎ 
Y is the midpoint of AC » 

m (Z MXY) = 30° 





Prove that : The triangle AXY is equilateral. (Assiut 14) 
80 
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Ww 1H In the opposite figure : 

Two concentric circles with centre M د‎ 
AB is a chord of the greater circle 

and intersects the smaller circle at C ; D 
and ME ل‎ AB 

Prove that : AC - BD 





LLI In the opposite figure : 

ABC is a triangle drawn inside a circle with centre 
M (inscribed triangle) , MD -L BC and ME ل‎ AC 
Prove that : 


[1] ED // AB (Kafr El-Sheikh 16 و‎ El-Beheira 13) 
(2) The perimeter of A CDE = + the perimeter of A ABC 
2 





EJ In the opposite figure : 

In circle M , MX ل‎ AB ; MY ل‎ AC 

əm (Z A) = 60? and m (Z B) = 70° 

Find : The measures of the interior angles of the triangle MXY 


« 120° 920° 540°» 





In the opposite figure : e‏ نذا 
A‏ د AB is a chord of circle M‏ 
AC bisects Z BAM and intersects circle M at C $‏ 
If D is the midpoint of AB diam‏ 
Souhag 14)‏ و 17 CM (El-Beheira 19 s El-Gharbia‏ ل Prove that : DM‏ 





In the opposite figure : 

A quarter of the circle M » AM ل‎ MB 
» AD.L MC و‎ BE LMC 

If MD = 6cm. و‎ DE=2 cm. 

Find : The length of EC 





(v i6) vo Zt صاب سما‎ tau, yan] (81 
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In the opposite figure : 

BC is a diameter of the circle M > 
AB=AC > 

m(Z BAC) = 60° و‎ 

BX = 2.5 cm. and MX ل‎ AB 
Find : The length of AE 


2 In the opposite figure : 





AB is a diameter in circle M 
»BA(\DC={N} 
Prove that : NC > NA 


« El-Beheira 18 » 


[3] In the opposite figure : ^ 
AB is a diameter of the circle M د‎ 
CD is a chord of it , XC -L CD s 
and YD ل‎ CD 5 





Prove that : AX = BY (Sharkia 09) 





5 II AB and CD are two parallel chords in circle M » AB = 12 cm. » CD = 16 cm. 
Find the distance between those two chords if the radius length of circle M equals 10 cm. 


Are there any other answers ? Explain your answer. « 14 cm. or2 cm. » 


Connecting with analytical geometry 


@ In a cartesian coordinates plane » if AB is a diameter of the circle M where A (3 » 4) and 
B (3 »—3) » find the coordinates of M د‎ then calculate the circumference of the circle. 


«(3٠ 1) »22 length units » 





A " - 
(EB In a cartesian coordinates plane » if M (- 152) »A (2 » 6) and B (2 »- 2) 

Prove that M is the centre of a circle passing through the two points A and B د‎ then 
calculate the perpendicular distance between the chord AB and the centre of the circle. 


« 3 length units » 





In a cartesian coordinates plane د‎ AB is a chord of the circle M » D is the midpoint of AB 
.. IF A(4 » D) and B (- 4 د‎ 5) Find : The equation of MD «y=2X+3» 
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For excellent pupils 


LƏ In the opposite figure : 


A circle M has a radius length of 7 cm. د‎ 


AB and CD are two perpendicular and intersecting chords at O 


If AB = 12 cm. and CD = 10 cm. 
Find : The length of MO 





In the opposite figure : 

AB and BC are two chords of the circle M د‎ AB = BM » 
MA ل‎ BC and BC = 1443 cm. 

Find : The radius length of the circle M. 














Position of a point and a straight line 
with respect toa circle 


L) From the school book —— 




















A circle M is of radius length 8 cm. » A is a point in the plane of the circle M Complete : 
7114 MA = 10 cm. د‎ then A lies -.-.--.-.- the circle. 

8JIf MA=8 cm. » then A lies ......... the circle. 

If MA 2 52 cm. و‎ then lies .......... the circle. 

{4\ If MA = zero » then A lies ---------- the circle and it is represented by ---.-.-- : 








Complete the following : 
(4) If the straight line L N the circle M = Ø » then the straight line L lies ......-.. 
(2) If the straight line L intersects the circle M at the two points A and B د‎ 
then the straight line L f the surface of the circle M = --.------ 
]3 |The tangent to the circle is perpendicular to -.-------- drawn from the tangency point. 
'4| The straight line which is drawn perpendicular to a diameter of a circle at one of its 
endpoints is -+ (Port Said 12) 
(5) The two tangents to a circle at the two endpoints of a diameter of it are --.------- 
(Kafr El-Sheikh 08) 


6) [J If M is a circle with circumference 8 zx cm. د‎ A is a point on the circle د‎ then 
MA = .......... cm. (Kafr El-Sheikh 11) 


D If M is a circle with radius length 7 cm. د‎ MA ل‎ L where A EL 
Complete the following : 


[If MA = 413 cm. » then the straight line L ---------- 
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[2] If MA 2 37 cm. د‎ then the straight line L 
[3] If 2 MA —5 29 cm. ; then the straight line L -- 
[4] If the straight line L intersects the circle M and MA = 3 X— 5 then X € 





[5 If the straight line L is a tangent to the circle M and MA = X? — 2 , then X € 





Choose the correct answer from those given : 

(4) If M is a circle د‎ its diameter length = 6 cm. and A is a point on the circle » then 
(a) MA > 6 cm. (b) MA = 6 cm. 
(c) MA 23 cm. (d) MA « 3 cm. 

(2) If a straight line L is a tangent to the circle M whose diameter length is 8 cm. د‎ then L 
is at a distance of ---.------ cm. from its centre. (Souhag 19 و‎ El-Kalvoubia 18) 
(a) 3 (b)4 (c) 6 (58 

[3]A circle M is of radius length 5 cm. د‎ A is a point outside the circle د‎ 
then MA equals s (Gharbia 03) 
(a) 3 (b) 5 (c)8 (d) 4 

(4) If the diameter length of a circle is 8 cm. and the straight line L is at distance of 3 cm. 
from its centre د‎ then the straight line L is (Damietta 16 » El-Menia 14) 
(a) a tangent to the circle. (b) a secant to the circle. 
(c) outside the circle. (d) an axis of symmetry of the circle. 

]5[ If M is a circle its diameter length = 14 cm. د‎ MA = (2 X + 3) cm. where A is a point on 
the circle » then X = -......... (El-Kalyoubia 17 و‎ El-Sharkia 15) 
(a) 5 (b) 3 (c)2 (d) 1 

[6] If M is a circle » its radius length is 7 cm. د‎ A is a point in the plane of the circle 
» MA = (2 X —3) cm. » where A is outside the circle , then 
)8( 2-5 (b x&[5 5 of 
(c) x €]5 » of, (d) x€&€]- ه‎ »5[ 

Da AB is a diameter in a circle M , AC and BD are two tangents to the circle و‎ 
then AC BD (Alexandria 13) 
(a) intersects (b) is perpendicular to 


(c) is parallel to (d) is coincident to 


| ١ 
Tess] هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى‎ 





b 





[8| LLL A circle is of a circumference 6 JU cm. د‎ and the straight line L is distant from its 
centre by 3 cm. د‎ then the straight line L is -----.---- (Red Sea 19 و‎ Red Sea 17 s El-Monofia 15) 


(a) a tangent to the circle. (b) a secant. 
(c) outside the circle. (d) a diameter of the circle. 

(S)If the area of the circle M is 16 JU cm? د‎ A is a point in its plane where MA = 8 cm. > 
then A lies the circle M (Qena 17 s El-Sharkia 09) 
(a) inside (b) outside (c) on (d) at the centre of 

18M is a circle with diameter of length 8 cm. If the straight line L is outside the circle » 
then the distance between the centre of the circle and the straight line L € 
(a) ]4 ]هد‎ (b) [0 »4[ (c) Jo :4] (d) [0 8] (Kafr El-Sheikh 14) 

(14) A circle with diameter length (2 X + 5) cm. د‎ the straight line L is at a distance (X + 2) cm. 
from its centre د‎ then the straight line L is (Port Said 17) 
(a) a secant to the circle at the two points. 

(b) outside the circle. 
(c) a tangent to the circle. 


(d) an axis of symmetry of the circle. 





1 
a Using each of the following figures » choose the correct answer from those given : 


(1]1f AB is a tangent to the circle M at A د‎ 
AB - AM »thenm(Z M) = --........ 
(a) 30* (b) 45* (c) 60° 


A 
(2|AB is a tangent to the circle M 

„ m (Z B) = 30° , AM = 6 cm. 

> then MB = -......... cm. (Red Sea 18) « 

(33 (b) 6 (c)9 (d) 12 AB 5a a 


B A 
(3)AB is a diameter of the circle M > 0 
CA and CD touch the circle at A and D و‎ 
if m (4 DMB) = 50? > then m (4 C) = .......... TS, 
(a) 50° (b) 130° E 
(c) 90* (d) 40° WF. 





سل 


(86 ) 
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(4) If AB touches the circle M at A » 

MB N the circle M = {c} 

where MC = BC > then m (Z B) = -......... 

(a) 30° (b) 45° (c) 60° (d) 90° 
[5] If AC touches the circle M at A > 


D is the midpoint of the chord AB 
əm (4 ACM) = 50° , then m (4 BAM) = -......... 


(a) 40° (b) 45° 
(c) 50° (d) 90° 





LJ M is a circle in each of the following figures and ABisa tangent. Complete : 


3 
dui 
Be =A 








D - ES 


12cm. 

The perimeter of The perimeter of the 

A ABC = .......... cm. figure ABMD = .......... cm. 
(Alexandria 11) 





(Gharbia 12) 





CET In the opposite figure : 
BCisa tangent at B 
»m(Z C) 2 45? 

> D is the midpoint of AH 
Prove that : DA=DM 





(Aswan 11) 


| هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى ]22 








E In the opposite figure : 
AB is a diameter in the circle M > 


D 
ACisa tangent to the circle at A» (Kal 
m (Z DMB) = 100° B Z4 
Find by proof : 
[Jm (4 ACB) 


[2]m (4 CDM) (El-Menia 11) « 50° s 140? » 





J In the opposite figure : 

M is a circle with radius length 5 cm. د‎ 

XY = 12 cm. » MY N circle M = {Z} 

and ZY = 8 cm. 

Prove that : XY isa tangent to the circle M at X 


(Matrouh 17 + South Sinai 16 » Qena 15 و‎ El-Beheira 14) 








explain why ABisa tangent to circle M :‏ د In each of the following figures‏ ف 


| 2 | 


(Ismailia 17 » El-Gharbia 16) (Ismailia 11) 





Û In the opposite figure : 
ABisa tangent to the circle M at A > 

MA = 8 cm. »m(Z ABM) = 30° and AC ل‎ MB 
Find : The length of each of AB and AC 


(Giza 19 » Matrouh 18 د‎ New Valley 18 » El-Monofia 14) « 83 cm. د‎ 443 cm.» 





In the opposite figure : 

M is a circle » XY isa tangent to the circle at X 

» MY N the circle M = {Z} » 

XY = 12cm. » YZ = 8 cm. 12cm. 


Find : The radius length of the circle. (El-Menia 13) « 5 cm. » 
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Ww In the opposite figure : 


Exe 
AB is a diameter of the circle M د‎ 
ACisa tangent to it at A د‎ CM is drawn د‎ B 
D is a point on it such that CM = MD 


Prove that : BD isa tangent to the circle M at B 





D 
In the opposite figure : B 
AB and AC are two tangents to the circle M 

»touch it at B » C respectively 

and m (Z BAM) = 25° c 


[T] Prove that : MA bisects Z BMC 


rcise @ 
C 
4 
A 


[2] Find : m (4 BMC) (Port Said 17) « 130? » 





In the opposite figure : 


AB is a chord of the great circle and touches 
the small circle at C » AB = 8 cm. and the 
B 
radius length of the great circle = 5 cm. - 


Find : The radius length of the small circle. (Souhag 09) « 3 cm. » 





In the opposite figure : 

M is a circle » the chord BA // MC و‎ 
YX isa tangent to the circle at B 

If m (4 ABY) = 50° 

Find : m (Z CBX) 





In the opposite figure : 

DC touches the circle M at C » AB // MD د‎ 

m (Z BAC) = 80° ım (Z MDC) = 20° 

and AC f! MD = {E} 

Find : m (Z ECM) (Beni Suef 05) « 30° » 
: l (as) 





(W e) Y إعدادی/ ت‎ Y/(2 رياضيات (تمارين‎ yalxdi 
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In the opposite figure : 

BC isa tangent to the circle M at A > 

MB N the circle M = {x} > MC N the circle M = {Y} 
If BX =CY 

Prove that : m (Z BMA) =m (4 CMA) 





jw In the opposite figure : 

BC is a chord of the circle M ; A € MC ; 

m (Z A) =m (4 CBA) د‎ BC = BM 

Prove that : AB is a tangent to the circle M at B 








AB is a diameter in a circle of area 36 mcm? » BC is drawn a tangent to the circle at B »if 


m (Z ACB) = 60° د‎ then calculate the area of A ABC (El-Dakahlia 14) « 2413 cm2 » 








EA AB is a diameter in circle M » AC and BD are two tangents of the circle M و‎ 
CM intersects the circle M at X and Y and intersects BD at E 
Prove that : CX = YE 





CA In the opposite figure : 

M circle with radius length of 5 cm. د‎ A is a point outside the circle و‎ 
ADisa tangent to circle M at D و‎ AB intersects the circle at B 

and C respectively where AB = 4 cm. and AC = 12 cm. 

Find the distance of the chord BC from the centre of the circle. 


Calculate the length of AD « 3 cm. »4*[3 cm.» 
y Connecting with analytical geometry 


Determine the positions of the following points with respect to the circle M whose 
radius length is 5 length units and its centre is the origin point. 


GJA (-3 »4) [2B (253) [8.C(658) 





Prove that : The points A (3 »— 1) » B (- 4 » 6) and C (2 »— 2) are located in circle whose 
centre is the point M (— 1 »2) » then find the circumference of the circle. 


(El-Beheira 11) «10 TU length units » 





EN If CD is a diameter of circle M where M (151) 5D (35-2) 


Find : The equation of the tangent to M at C (El-Dakahlia 11) « y = 


)90 
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0 excellent pupils 


In the opposite figure : 


Two circles are concentric at M 


» AB is a chord in the greater circle and touches 
the smaller circle at C » if AB = 14 cm. 


Find : The area of the part included between the two circles. — (El-Dakahlia 19) « 49 JU cm? » 








In the opposite figure : 

AB touches the circle M at B » CD is a diameter of it د‎ 
m (4 BAM) = X? and m (Z MDB) =2 X° 

Find : The value of X in degrees. 





In the opposite figure : 


M and N are two congruent circles د‎ 
AB is a common tangent to them د‎ 
C is the midpoint of AB » 
the circle M N MC = {X} >the circle N N NC = (Y) 
Prove that : [7] AB // MN 
[21A CMN is an isosceles triangle. 
[8] XY // MN (El-Kalyoubia 04) 
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Position of a circle with respect to 
another circle 


LL) From the school book — 


Complete the following : 


5 


(7) 
[8] 








3) 


(T) If the surface of the circle M f the surface of the circle N = Ø 
د‎ then the two circles M and N are -....... (Souhag 11) 


If the surface of the circle M N the surface of the circle N = {A} » then the two circles 
M and N are .......... (New Valley 12) 


If the surface of the circle M f the surface of the circle N = the surface of the circle N » 
then the two circles M and N are ....... or ممعم‎ 





If the circle M f the circle N = Ø و‎ then the two circles M and N are .......... Or eee 
If the circle M N the circle N = {A} د‎ then the two circles are .......... Or «e : 
The centres line of two intersecting circles is perpendicular to .--.-.-..- and 
(Beheira 12) 
The centres line of two touching circles is perpendicular to -- (El-Sharkia 06) 
١ | LL) The axis of symmetry of the two circles M and N that are intersecting at 


If M and N are the two centres of two circles of radii lengths r, and r, 
د‎ where MN > r, +r, » then the two circles are ----.-..-. 


(10) M and N are two circles of radii lengths r, and r, If r; ~r < MN <r, + r, » then the 


two circles are .....-.- 


[11] If the sum of lengths of the two radii of two circles equals the distance between the 


two centres د‎ then the two circles are ---------- 


هذا العمل خاص بموقع yes‏ النعليمى ولا يسمح بتداوله على مواقع أخرى Dem‏ 


Waaa E 








Exercise € 





Choose the correct answer from those given : 

[T] M and N are two circles touching internally د‎ their radii lengths are 3 cm. 
and 5 cm.» then MN = -......... cm. (Beni Suef 17 د‎ El-Gharbia 15) 
(a)8 (b) 6 (c) 4 (d) 2 

|8|M and N are two circles touching externally » if their radii lengths are 4 cm. and 2 cm. 
ə then MN = ......... cm. (Cairo 15) 
(a) zero (b) 2 (c) 6 (d) 7 

[3 M and N are two circles of radii lengths are 9 cm. and 4 cm. respectively » MN = 5 cm. » 
then the two circles are (El-Dakahlia 17 » El-Gharbia 14) 
(a) touching externally. (b) touching internally. 

(c) intersecting. (d) distant. 

[41M and N are two circles د‎ their radii lengths are 8 cm. and 3 cm. » if MN = 11 cm. و‎ 
then the two circles M and N are --.-.---.- (El-Menia 13) 
(a) distant. (b) concentric. 

(c) intersecting. (d) touching externally. 

/8]M and N are two circles د‎ their radii lengths are 4 cm. and 3 cm. If MN = 9 cm. » then 
the two circles are (Port Said 09) 
(a) distant. (b) intersecting. 

(c) touching. (d) one is inside the other. 

(6 | If the radii lengths of the two circles M and N are 6 cm. د‎ 3 cm. » if MN = 2 cm. 

»then the two circles M » N are (El-Dakahlia 18) 
(a) intersecting. (b) one is inside the other. 
(c) touching externally. (d) distant. 

]7 If the radius length of the circle M = 3 cm. and the radius length of the circle N = 5 cm. 
»MN = 6cm. » then the two circles M and N are (El-Gharbia 08) 
(a) distant. (b) one is inside the other. 

(c) intersecting. (d) touching externally. 

[8] C M and N are two intersecting circles their radii lengths are 3 cm. and 5 cm. 
respectively »then MN € (Alexandria 16 » Cairo 16 » Suez 11) 
(a) Jo »2[ (b) [2 »8[ (c) ]8 : cof (d) [2 » ]مه‎ 

|8| Two circles M and N with radii lengths 8 cm. and 5 cm. respectively » are touching 

(El-Dakahlia 16) 
(a) [13 :3] (5) [3 :13] )01-]3:13[ )0 113 :3( 
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(10) M and N are two intersecting circles at A and B ; then the axis of symmetry of AB 


(El-Monofia 04) 





(b) NM (c) MN (a) MN 

111| If the radius length of the circle M = the radius length of the circle N = MN ; then the 
two circles are (Alexandria 05) 
(a) one is inside the other. (b) touching externally. 

(c) distant. (d) intersecting. 

[12] If the two circles M and N are touching internally د‎ the radius length of one of them is 3 cm. 
and MN = 8 cm. د‎ then the radius length of the other circle = -....--.-- cm. (Giza 17) 
(a) 12 (b) 11 (c) 6 (d) 5 

[13] M and N are two touching circles where MN = 6 cm. » the radius length of the greater 
circle is 10 cm. د‎ then the radius length of the smaller circle = -cm. (El-Sharkia 05) 
(a) 16 (b) 12 (08 (d)4 

44M >N and L are three circles touching externally two-by-two» their radii lengths are 5 cm.» 
6 cm. and 4 cm.» then the perimeter of the triangle MNL = .......... cm. (El-Monofia 11) 
(a) 15 (b) 30 (04 (d) 60 

[15 If the two circles M and N are touching externally د‎ the radius length of the circle M 
is 4 cm. » if MN = 7 cm. » then the circumference of the circle N is 

(El-Monofia 16) 
(a) 4 TU (b) 67t (c) 7 7t (d) 7t 

18| A circle M of radius length 4 cm. touches a circle N internally » MN = 7 cm. » then the 
circumference of the circle M : the circumference of the circle N +++ (El-Dakahlia 09) 
(a)4:7 (b) 3:4 (c) 4:3 (d)4:11 





LJ In each of the following figures » the circles are touching two-by-two use 
information of each figure to complete : 


(1) 


A 


m (Z BMN) = ~-~- o 
94 ) 
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LL In each of the following figures د‎ M and N are two intersecting circles at A and B s 
complete : a) 


A 


STN 
PY 


AB = som. 








[5] In the opposite figure : 

M and N are two circles touching at A » 

the distance between their centres MN = 12 cm. 
If NB 2 7 cm. 

Find : The length of MA 





\ 113 In the opposite figure : 
M and N are two circles with radii lengths of 10 cm. and 6 cm. 
respectively and they are touching internally at A و‎ 
AB is a common tangent for both. 
If the area of A BMN = 24 cm? 
Find : The length of AB (El-Kalyoubia 18 » Luxor 16 » Port Said 14) « 12 cm.» 





CA In the opposite figure : 

M and N are two intersecting circles at A and B و‎ 
C EBA 5D Ethe circle N د‎ 

m (Z MND) = 125° and m (4 BCD) = 55° 


Prove that : CD is a tangent to circle N at D (Red Sea 19 » Kafr El-Sheikh 17 » Souhag 15) 
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In the opposite figure : 

M and N are two intersecting circles at A and B, 

C is the midpoint of XY > m (Z D) = 40°, 

FZ is a tangent to the circle N at F where MN (1 FZ = {F} 
[T] Find : m (Z CME) « 140° » 
(2) Prove that : FZ // AB 


is 


In the opposite figure : 





AB is the common chord of the intersecting circles M and N 
the straight line L // AB and cuts the circle M at E and F and 
cuts the circle N at C and D 


Prove that : CE - FD 





In the opposite figure : 
Two congruent circles M and N are intersecting at A and B 
If MA = 10 cm. د‎ AB = 12 cm. 


Find by proof : The length of MN (El-Menia 17) « 16 em. » 





£ M and N are two intersecting circles at A and B د‎ MA = 12 cm د‎ NA = 9 cm. and 
MN = 15 cm. 
Find : The length of AB (Port Said 11) « 14.4 cm. » 





In the opposite figure : A 

M and N are two intersecting circles at A and B 

where C is a point on the circle M » 

D is a point on the circle N C C MN ; D EMN B 

Prove that : m (Z CAD) 2 m (Z CBD) (El-Sharkia 15) 





CD In the opposite figure : 

M and N are two intersecting circles at A and B و‎ 
CD is a diameter in circle M » CX isa tangent to the 
circle M at C where CX N BA = {E} 

and MN N AB = {F} 

Prove that : m (4 DMN) = m (4 CEB) 

(96) 
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In the opposite figure : 

M and N are two congruent circles touching 
externally at A » in the circle N draw the radius NB 
such that m (Z ANB) = 60° 

Prove that : MB touches the circle N at B 


In the opposite figure : 

Two circles are touching internally at A و‎ 
the area of the shaded part = 550 cm? و‎ 
MM, = 7 cm. 


Find : The sum of the two lengths of their radii. (7t = 2) «25 cm.» 


If AB —3 cm. د‎ and a circle is drawn such that its centre is the point A and passes through 
the point B د‎ and another circle is drawn such that B is its centre and passes through the 
point A. If the two circles intersect at C and D. 
Find : [1] m (Z ACB) 

[2] The length of the common chord CD «60° 5 3/3 cm.» 





(J In the opposite figure : A 

M and N are two intersecting circles at A and B oo. 
their radii lengths are 8 cm. and 6 cm. respectively and XY = 4 cm.” y e 
Study the figure د‎ then answer the following questions : yegi 
O Complete : YM = .......... cm. s CX = .......... cm. and CD = .......... cm. 

[2] Is the perimeter of A ANM = the length of CD ? Explain your answer. 

(3) What is the measure of Z NAM ? 

[4| Find the area of A NAM 


[5] What is the length of the common chord AB ? 


> Connecting with analytical geometry 


In a cartesian coordinates plane د‎ the two circles M and N are drawn with radii lengths 
6 and 4 length units respectively. Show the position of each of them with respect to the 


other in each of the following cases : 


(11M 4 98) SN (5 5-4) [2IM (2 51) »N (© »—2) 


(W : ۳ ( Y إعدادی/ د‎ Y/(2 رياضيات (تمارين‎ yalsdl (97 
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i. a cartesian coordinates plane: if the two circles M and N are intersecting at A and B 
» where A (0 »3) and B (- 4 »— 1) 


Find : The equation of MN «yz-X-1» 





e If M (3 » 5) and N )- 3 و‎ - 7) are the two centres of two circles whose radii lengths are 


A^[5 length units and 215 length units respectively »A (— 1 »—3) 


Prove that : The two circles are touching at A showing the kind of tangency. (Helwan 09) 


In the opposite figure : 
M and N are two circles touching externally at D 


If the common tangent to them is drawn to meet the 
centres line at C and m (Z C) = 30° 


If the radius length of the circle M = 6 cm. 
Find : The radius length of the circle N 


In the opposite figure : 





Three circles with centres M د‎ N and L 
»each touches the other two externally. 


If LM = 5 cm. MN =8 cm. and LN = 7 cm. 


Calculate : The radius length of each of them. 


«2cm. »3cm. »5cm.» 
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Identifying the circle 








Choose the correct answer from those given : 





1 |It is possible to draw .......... passing through a given point. (New Valley 05) 
(a) one circle (b) two circles 
(c) three circles (d) an infinite number of circles 
The number of circles which passes through two given points is ......... (Giza 12) 
(a) 1 (b) 2 
(c)3 (d) an infinite number. 
3 |The number of circles passing through three collinear points is -......... 
D (Souhag 18 » Giza 16 » Ismailia 15) 
(a) zero (b) one (c) three (d) an infinite number. 
6 4 The number of circles passing through three non-collinear points is .......... (El-Menia 17) 
(a) 1 (b) zero (c)2 (d) 3 
We can identify the circle if we are given ---------- (El-Sharkia 08) 
(a) three collinear points. (b) two points. 
(c) three non-collinear points. (d) one point. 





3 | The centres of the circles passing through the two points A and B lie on - 





je (El-Dakahlia 17) 
56 (a) the axis of symmetry of AB (b) AB 
(c) the perpendicular to AB (d) the midpoint of AB 
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[7] The centre of the circumcircle of a triangle is the point of intersection of 
(El-Fayoum 19 » Kafr El-Sheikh 17 د‎ Qena 17) 





(a) the bisectors of its interior angles. (b) the bisectors of its exterior angles. 
(c) its altitudes. (d) the symmetry axes of its sides. 

(8 | If A ABC is right-angled at B د‎ then the centre of its circumcircle is (Ismailia 03) 
(a) the midpoint of AB (b) the midpoint of AC 
(c) the midpoint of BC (d) outside the triangle. 

[8)It is (impossible) to draw a circle passing through the vertices of 

(Beni Suef 17 و‎ El-Dakahlia 13 » El-Sharkia 12) 
(a) a rectangle. (b) a triangle. (c) a square. (d) a rhombus. 
[It is possible to draw a circle passing through the vertices of 
(El-Sharkia 19 و‎ Souhag 18 و‎ Giza 17 » Beni Suef 16) 
(a) a rhombus. (b) a rectangle. (c) a trapezium. (d) a parallelogram. 

51114 AB is a line segment of length 4 cm. د‎ then the radius length of the smallest circle 
which passes through the two points A and B = ......... cm. ( El-Monofia 16) 
(a2 (b) 3 (c) 4 (d) 5 

2f AB = 6 cm. د‎ then the area of the smallest circle which passes through the two points 
A and B=... cm? (El-Sharkia 15) 
(a) 3 7t (b) 6 zt (c) 8 7t (d) 9 7t 





Complete the following : 


(1 The circle is identified if its centre is given and the length of (Ismailia 04) 
{2|The circle which passes through the vertices of a triangle is called (Nortlt Sinai 09) 
[3] The number of circles that can pass through any three vertices of a parallelogram is 


[4]If AB = 6 cm. » then the number of circles of radius length for each is 5 cm. and pass 
through the two points A and B is 


5 | ى‎ and B are two points in a plane where AB = 5.4 cm. » then the number of circles which 
the radius length of each — 2.7 cm. » and pass through the two points A and B are 





[6 |The greatest length of line segment whose two terminals lie on a circle of radius length 
is 7 cm. equals 





Lis a straight line in the plane » point A is at a distance of 2 cm. from L 
Show how to draw a circle of radius length 3 cm. such that it passes through A and its 
centre lies on the straight line L 

. How many solutions can be carried out ? 
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0 Exercise Q 


ua If A EL , draw the circle M passing through A and its radius length = 3 cm. if : 





[1] M E the straight line L , how many circles can be drawn 7 


(2) M the straight line L د‎ how many circles can be drawn 7 (Assiut 11) 





A and B are two points where AB = 6 cm. Draw a circle of radius length 5 cm. and passes 
through the two points A and B 
Find : 


(1| The number of circles can be drawn. 


(2) The distance of the centre of the circle from AB by proof. (Damietta 17) « 4 cm.» 





LL) Using your geometric tools د‎ draw AB of length 4 cm. د‎ then draw on one figure : 

[1] A circle passing through the two points A and B and its diameter length is 5 cm. 
What are the possible solutions ? 

[2] A circle passing through the two points A and B and its radius length is 2 cm. 
What are the possible solutions ? 

[3] A circle passing through the two points A and B and its diameter length is 3 cm. 
What are the possible solutions ? 





AB is a line segment of length 6 cm. Draw the circle that passes through the two points 
Aand B and its radius length is the smallest length. (Luxor 05) 


Using the geometric tools and draw AB with length 6 cm. » then draw AC 
where m (Z CAB) = 60° » draw the circle that passes through the points A د‎ B and its centre 
lies on AC and calculate the length of its radius (Don't remove the arcs). (E/-Dakahlia 17) « 6 cm.» 








Draw a circle with radius length of 3 cm. and touches to the straight line L 
What is the number of possible solutions ? (Giza 06) 


Draw the two parallel straight lines L, and L, given that the distance between them is 5 cm. 
» then draw a circle such that its centre lies on L, and touches L, 








LL) Using the geometric tools د‎ draw the triangle ABC in which AB = 4 cm. » BC = 5 cm. and 
CA = 6 cm. Draw a circle passing through the points A د‎ B and C. What is the kind of the 


triangle ABC with respect to the measures of its angles ? Where is the centre of the circle 
located with respect to the triangle ? 





LL) Draw the right-angled triangle ABC at B where AB = 4 cm. and BC = 3 cm., then draw 
the circumcircle of this triangle. Where does the centre of the circle lie with respect to the 
sides of this triangle ? (Damietta 18) 
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E 1 Draw the equilateral triangle ABC of side length of 4 cm. Draw the circumcircle 
| of this triangle ABC 
^ | Locate the position of the centre of the circle with respect to : 
heights of the triangle — medians of the triangle — bisectors of the angles. 
] 2 | How many axes of symmetry are there in the equilateral triangle ? 


Using geometrical instruments: draw the isosceles triangle ABC in which 
m (Z ABC) = 120° و‎ BC = 4 cm. Determine the centre of the circumcircle of it 
and find its radius length. (El-Dakahlia 11) «4 cm.» 


Draw A ABC in which : AB = 6 cm. AC 24cm. د‎ m(Z BAC) = 60° و‎ then draw 
a circle passes through the two points A and C where its centre lies on AB 


Draw A ABC in which : AB = 5 cm. و‎ BC = 4 cm. » and CA = 3 cm. What is the type of 
the triangle with respect to the measures of its angles ? then draw a circle whose centre is 
the point A and touches BC > another circle whose centre is B and touches AC and 

a third circle whose centre is C and touches AB (Beni Suef 06) 





Draw the triangle ABC in which : AB = 6 cm. » m (Z A) = 40° and the radius length of the 
circumcircle of the triangle ABC equals 5 cm. If D is the midpoint of AB ; then calculate 
the length of MD where M is the centre of the circumcircle of the triangle ABC «4 cm.» 


Connecting with analytical geometry 


If A (2 د‎ 0) and B (- 2 »3) » draw a circle M of radius length 4 length units and passes 
through the two points A and B 
How many solutions are there for this problem ? (North Sinai 09) 





If A(1 33) » B (1 »— 1) and C )- 3 ;- 1) » find the coordinates of M the centre of the 
circumcircle of A ABC «(1 »)1ہ‎ 


or excellent pupils 
F llent I 


Draw A ABC which is right-angled at B » where AB = 4 cm. and m (Z A) = 30? و‎ then 
draw the circle M such that AB is a chord of it د‎ AC is a tangent to it at A 


(1 Prove that : A ABM is equilateral and calculate its area. «493 cm?» 
| 2 | Calculate : The area of the circle M « 16 zt em?» 





| 
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From the school book — —; A‏ للا 


4 








Nx» 


W Complete the following : 


[1] If the chords of a circle are equal in length » then they are .......... from the .......... 
(Cairo 16) s 
2] In the same circle if the chords are equidistant from the centre then they are -.-...-.-- ) 
El-Gharbia 12) e 1 
: [3] The square which is inscribed in a circle » its sides are .......... from the centre of the X 
8 circle. (North Sinai 09 
4] AB and CD are two chords in a circle AB = 5 cm. and CD = 3 cm. ; then the chord x 4 





which is nearer to the centre of the circle is «-.---.--- 
5 | In the opposite figure : 

A ABC is inscribed in the circle M و‎ 

MX.LAB,MY.LAC.MX-MY 
A and m (Z A) = 72? و‎ then m (Z B) =--- 











8 In the opposite figure : 


CD is a chord which does't pass through the centre of the circle M 
;» MF LCD د‎ ME L AB MF > ME 
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ed 





E C3 Study the figure » then complete : 
m ع‎ A 


D B 


If AB = CD » then MX =- 
u ME = .......... + EX 





AC 








If AB = CD و‎ then MX = .......... If M and N are two congruent circles » 
In AMXY AB = CD ; then MX =.......-.- 

~ m(Z XMY) = 100° and the figure MXYN is 

^4 m (4 MXY) = .......... 





If MX = MY » YD=7cm. If ME = MF > then CD = .......... 
s then AB = .......... cm. X= e CM. 9 EM = .......... cm. 





. < MN//B a 8062 sss. 
WMD=ME »m (ZB) -5 `." The two circles M and N 


> then m (Z A) = .......... P e SA E BC 
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a In the opposite figure : 
The triangle ABC is an inscribed triangle inside a circle M د‎ 
m(ZB)=m(ZC)> 


X is the midpoint of AB » MY ل‎ AC 8 A 


Prove that : MX = MY (Giza 19 » El-Beheira 19 » Matrouh 17 » Fayoum 15) 





In the opposite figure : 

M is a circle, m (Z A) = 60° 

» X is the midpoint of AC 

» Y is the midpoint of BC 

FX=EY‏ و 

Provethat: A ABC is an equilateral triangle — (El-Sharkia 18) 


LLI In the opposite figure : 


c 
AB and AC are two chords equal in length in the circle M SS E 
> X is the midpoint of AB د‎ m 
Y is the midpoint of AC and m (Z CAB) = 70° 8 RON A 
D 


{1| Calculate : m (4 DME) « 110% 
[2] Prove that : XD = YE (New Valley 19 » Port said 18 » Matrouh 18 » Cairo 17) 








L In the opposite figure : 

‘AB and AC are two chords equal in length in the circle M 

> X is the midpoint of AB د‎ 

MX intersects the circle at D » MY ل‎ AC 

intersects it at Y and intersects the circle at E 

Prove that :|1|XD = YE f2)m(ZYXB)=m(ZXYC) (Assiut 18 و‎ El-Gharbia 13) 


AB and AC are two chords equal in length in the circle M » X and Y are the midpoints of 
AB and AC respectively ; m (4 MXY) = 30° 
Prove that : [1| A MXY is an isosceles triangle. 

[2] A AXY is an equilateral triangle. (New Valley 16) 





In the opposite figure : 

Mis a circle BA L XE CD ل‎ YE و‎ 

AB N CD = {M} > AB = CD and AX = 3 cm. 

Find : The length ofEY TaT 


«6cm.» 
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w In the opposite figure : 

M and N are two circles intersecting at A and B 

» MX L AC and intersects AC at X and intersects 
the circle M at Y د‎ MN to intersects AB at D and 
intersects the circle M at E» if AC = AB 

Prove that : XY = DE 


In the opposite figure : 

The circle M N the circle N= {A;B} 

; E is the midpoint of CD 

»ME-ML و‎ NL=NZ » 7512 ل‎ YX 
Prove that : CD - XY 


LO AB and AC are two chords in the circle M » MX ل‎ AB » Y is the midpoint of AC د‎ 
m (Z ABC) = 75° MX = MY 


(4) Find : m (4 BAC) 
rove that : The perimeter o = > the perimeter o: 
(8) Prove that : The peri f AAXY = 4 the peri f A ABC 





(Kafr-El-Sheikh 18 » Alexandria 16) 


In the opposite figure : 

Two concentric circles at M د‎ AB is a chord 

in the greater circle and cuts the smaller circle 

at C and D » AZ is a chord in the greater circle 

and cuts the smaller circle at X and Y If m (Z ABZ) = m (Z AZB) 


Prove that : CD = XY (El-Kalyoubia 17 » Souhag 13) 


LJ In the opposite figure : 
‘AB and CD are two chords of the circle M ; 
MX L AB and intersects the circle at F » 
MY -L CD and intersects the circle at E » 
FX-EY 
Prove that : 

1. AB-CD 
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In the opposite figure : 


AB and AC are two chords of the circle M د‎ equal in length 
X and Y are their midpoints respectively. 


If m (Z. XMY) = 120° و‎ YZ bisects Z AYX 


Prove that : YZ // MX 


1 In the opposite figure : 
The circle M N the circle N= {A,B} » AB N MN = [C] > 
DEMN , MX L AD and MY L BD 


Prove that : MX - MY (El-Kalvoubia 19 و‎ El-Sharkia 11) 


In the opposite figure :‏ لذن 


The concentric circles of radii 4 cm. » 2 cm. 
A ABC is drawn such that its vertices lie 

on the greater circle and its sides touch 

the smaller circle at X » Y 7 

Prove that : 


A ABC is an equilateral triangle and find its area. (El-Fayoum 19) « 123 em? » 


In the opposite figure : R B 


M >N are two intersecting circles at B »C 
»>AGMN 
Prove that : BD = CE (El-Dakahlia 17) 


In the opposite figure : 

AB and CD are two chords of the circle M 
equal in length » AB (1 CD = {y}> 

Z is the midpoint of AB » X is the 

midpoint of CD and m (4 ZMX) = 120° 
Prove that : A ZYX is an equilateral triangle. 
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In the opposite figure : 


A 
‘AB is a diameter of the circle M د‎ AC and BD are two chords in it » c 
MX - MY >MX L AC و‎ MY LDB H 
Prove that : D 
B 


[1] A HAB is isosceles triangle. 


{2)HC=HD (Beni Suef 12) 


In the opposite figure : 


A 
A ABC is inscribed in the circle M > 
m (4 BAC) = 60° د‎ X is the midpoint of AB د‎ 
Y is the midpoint of AC and MX = MY c B 
Prove that : 


[1] ABC is an equilateral triangle. [2] AM ل‎ BC (Giza 05) 


In the opposite figure : 

AB and CD are two chords of the circle M > 
equal in length د‎ X and Y are the two midpoints 4 
of AB and CD respectively. XY is drawn to cut 

the circle at E and F » ML is drawn ل‎ XY 


Prove that : XE = YF 





In the opposite figure : 
ZC and ZD are two chords of the circle M > 
A €ZC such tha : AM L ZC د‎ AM N ZD = {x}, 
B EZD such that: BM -L ZD BM N ZC - (Y) 
If MA= MB 
Prove that : CY = DX 








C3 In the opposite figure : 

M and N are two congruent circles » AB // MN 
and intersects circle M at A and B and intersects 
the circle N at C and D 

Provethat: AC = BD 
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Exercise ® 
A 


A 





1 In the opposite figure : 

M د‎ N are two congruent and distant circles د‎ E is 
the midpoint of MN د‎ AE is drawn to cut the circle 
M at A د‎ B and to cut the circle N at C »D 

Prove that : 


TAB د‎ CD (2) E is the midpoint of AD 





In the opposite figure : 
M and N are two congruent circles » 
AC touches the circle M at A> 


DF touches the circle N at D> 

AC // DF 

Prove that : 

BC = EF [8]AB = ED 








In the opposite figure : 
M and N are two circles touching internally at A > 
AB and AC are two chords drawn in 


the greater circle N such that they are equal in length 
to cut the smaller circle M at L and K respectively. 
Prove that : AL=AK (Dakahlia 09) 


|» Connecting with analytical geometry 

In the opposite figure : 

M is a circle » MD L AB 

;»ME.LAC 

SD (1 »0) and E (3 :4(‏ )52 2) هه 

Prove that : ME = MD (Kafr El-Sheikh 13) 





If AB and AC are two chords equal in length in a circle M » if M (2 »1) +A (4 »3) 
and B (0 د‎ 3) » find the distance between the chord AC and the centre 


of the circle M « 2 length units » 
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E In the opposite figure : 

AB and CD are two chords in the circle M > F and E are the 
midpoints of AB and CD respectively. If A (0 »— 3) »B (4 »— 1) > 
E(-1 5 1( and M (1 :0( 


Prove that : AB - CD 


O For excellent pupils 


In the opposite figure : 

M and N are two circles of radii lengths 

4 cm. and 5 cm. » AC touches the circle M 

at A and cuts the circle N at B and C 

» where BC = 6 cm. and MN = 12 cm. 

[11 Prove that the quadrilateral MACN is a trapezium then calculate its area. « 54 cm?» 
]2 | If CD = CB ; find the distance between N and CD (Sharkia 06) « 4 cm. » 


m 
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[ @ ©The circle is the set of points of the plane which are at a constant distance from a fixed 
point in the same plane. 





N 5 © The surface of the circle is the set of points on the circle U the set of points inside it. 
e& 


ZO The radius of the circle is a line segment with one endpoint at the centre of the circle and 
the other endpoint on the circle. 
3 @ The chord of the circle is a line segment whose endpoints are any two points on the circle. 
\ © The diameter of the circle is a chord passing through the centre of the circle. 


© Symmetry in the circle : Any straight line passing through the centre of the circle is an axis 
of symmetry of it and the circle has an infinite number of axes of symmetry. 


«a © The straight line passing through the centre of the circle and the midpoint of any chord of it 
v is perpendicular to this chord. 


© The straight line passing through the centre of the circle and perpendicular to any chord of 
it bisects this chord. 


© The perpendicular bisector to any chord of a circle passes through the centre of the circle. 


| Position of a point with respect to a given circle | 





If M is a circle of radius length r and A is a point in its plane » then : 
]1 A is outside the circle M »if MA > r 

|] 2 | Ais on the circle M sif MA =r 

| 3 | is inside the circle M د‎ if MA <r 


Position of a straight line with respect to a given circle | 





If M is a circle with radius length r and L is a straight line in its plane د‎ and we draw 
MA .L L to cut it at the point A د‎ then there are three cases : 
]1[14 MA >r و‎ then the straight line L lies outside the circle M 


[2l If MA =r >» then the straight line L is a tangent to the circle M at A and A is called the 
point of tangency. 


[3] If MA <r و‎ then the straight line L is a secant to the circle M 
© The tangent to a circle is perpendicular to the radius drawn from the point of tangency. 


© The straight line which is perpendicular to the diameter of a circle at one of its endpoints is 
a tangent to the circle. 


© The two tangents which are drawn from the two endpoints of a diameter of a circle are 
parallel. 
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Position of a circle with respect to another circle 6 
If M and N are two circles د‎ their radii lengths are r, and r, respectively >r} > r, 9 
> then the two circles M and N takes one of the following six positions : 4 
(4) If MN > r, +r, » then the two circles are distant. => 
[2] If MN =r, +r, د‎ then the two circles are touching externally. Ñ 
[B] If r, ~r > MN <r, + r, » then the two circles are intersecting. 


(4\ If MN = r, — r, » then the two circles are touching internally. $n? 
[5]I MN « T, ~r » then the two circles are one inside the other. p^ 
[8]If MN =0 ; then the two circles are concentric. "s 
© The line of centres of two touching circles passes through the point of tangency and is Wd 
perpendicular to the common tangent at this point. j A 
9 


© The line of centres of two intersecting circles is perpendicular to the common chord and 
bisects it. 


a 
© We can draw an infinite number of circles passing through a given point. 89 s 


© There is an infinite number of circles that can be drawn to pass through the two points 
A and B and all their centres lie on the axis of symmetry of AB 


~a 48 2172 " 


/ 


x © It is impossible to draw a circle passing through three collinear points. 
© For any three non-collinear points د‎ there is a unique circle can be drawn to pass through them. x 4 


© The circle which passes through the vertices of a triangle is called the circumcircle of this 
triangle. 


A 


© The perpendicular bisectors of the sides of a triangle intersect at a point which is the centre 
of the circumcircle of the triangle. 


> X2 


© We can draw a circle passing through the vertices of a rectangle د‎ a square or an isosceles 


Me 


trapezium while we cannot draw a circle passing through the vertices of a parallelogram » 
rhombus or » trapezium which is not isosceles. 


© If chords of a circle are equal in length د‎ then they are equidistant from the centre. 
© In congruent circles » chords which are equal in length are equidistant from the centres. 


© In the same circle (or in congruent circles) » chords which are equidistant from the centre(s) 
are equal in length. 
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on Unit Four 





CEI 


Answer the following questions : 
E Choose the correct answer from those given : 
.^ If M and N are two circles touching externally » their radii lengths are 2 cm. » 4 cm. 
» then the area of the circle whose diameter is MN is 
(a) 36 7t (b) 9 7t (c) 16 7t 
| 2| The number of circles passing through three collinear points is 


(a) zero. (b) one. (c) three. (d) an infinite number. 
3 | The axis of symmetry of the common chord AB of the two intersecting circles M and 


(b) MB (c) MN (a) NA 
|4| A circle is of diameter length 2 X cm. and the straight line L is at distance of 
(X + 1) cm. from its centre » then the straight line L is 
(a) a tangent to the circle. (b) a secant to the circle. 


(c) outside the circle. (d) an axis of symmetry of the circle. 


5. M and N are two intersecting circles their radii lengths are 5 cm. and 2 cm. 
respectively » then MN € 
(a) ]3 »7[ (b) [3 »7[ (o) ]3 7] (d) [3.7] 
|6| The centre of the circumcircle of a triangle is the point of intersection of - 
(a) the bisectors of its interior angles. 
(c) its altitudes. 


(b) the bisectors of its exterior angles. 


(d) the symmetry axes of its sides. 





a [a] In the opposite figure : 
AB and BC are two chords in circle M 
د‎ which has radius length of 10 cm. 
;MD.LAB intersecting AB at D and inersecting the circle M at E 
> X is the midpoint of BC » AB = 16 cm. ; m (4 ABC) = 54° 
Find: 1 m (4 DMX) 
2) The length of DE 


walseli (113‏ رياضيات (تمارين Y/(21‏ إعدادی/ ت Y‏ (خ : (Vo‏ 
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[b] In the opposite figure : 
M is a circle with radius length 3 cm. 
» XY 2 4 cm. د‎ MY N The circle M = {Z} 
and ZY = 2 cm. 





Prove that : XY is a tangent to the circle M at X / GERITM 





a [a] In the opposite figure : 
M and N are two circles with radii lengths of 6 cm. and 2 cm. 8 
respectively and they are touching internally at A 
> AB is a common tangent for both ái 
If the area of A BMN = 12 cm? 
» find : The length of AB 


[b] Draw AB is of length 8 cm. » then draw a circle passing through the two points A and 
B and its radius length is 5 cm. How many circles you can draw ? 





52 [a] In the opposite figure : 


AB and CD are two chords of the circle M TÑ 

» X is the midpoint of AB E F 
> Y is the midpoint of CD و‎ XF = YE 

Prove that : D B 


(4) AB=CD (2) AF = CE 


[b] In the opposite figure : 
M and N are two intersecting circles at A and B 
»Cis the midpoint of XY » m (Z D) = 50° 
» FZ is a tangent to the circle N at F where MN (1 FZ = {F} 
[1] Find : m (4 CME) (2) Prove that : FZ // AB 





Ba [a] Draw the right-angled triangle ABC at B » where AB = 4 cm. and BC = 3 cm. » then 
draw the circumcircle of this triangle. Where does the centre of the circle lie with 
respect to the sides of this triangle ? 


[b] In the opposite figure : 
Two concentric circles at M 
:»AB - AC 
Prove that : XY = ZL 


N 


(114) 
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Unit Exams > 





CHH 
Answer the following questions : 


u Choose the correct answer from those given : 


|^ |If the diameter length of a circle is 8 cm. and straight line L is at distance 4 cm. from 


its centre » then the straight line L is 
(a) a tangent to the circle. (b) a secant to the circle. 
(c) a diameter to the circle. (d) outside the circle. 


[2] M and N are two distant circles and the lengths of their radii are 8 cm. » 6 cm. 
respectively د‎ then MN 


(a) > (b) > 
[3] We can draw a circle passing through the vertices of 
(a) a trapezium (b) a parallelogram (c) a rectangle (d) a rhombus 
[a] If the surface of the circle M f) the surface of the circle N = {A} and the radius 
length of one of them is 3 cm. » MN = 8 cm. د‎ then the radius length of the other 
circle = ~- cm. 
(a)5 (b) 6 (c) 11 (d) 16 
[5] If AB N the circle M = [A 5B} د‎ then AB N the surface of the circle M = .......... 
(a) {A,B} (b) AB (c) AB (d) BA 
6 | In the opposite figure : 
AB , CD are two equal chords at circle M » X » Y 
are the midpoints of AB ¿CD respectively 
if m (4 AXY) = 50° , then m (4 XMY) = .......... P 
(a) 40 (b) 50 (c) 90 (d) 100 


a [a] In the opposite figure : 


A circle M of circumference 44 cm. 

> AB is a diameter of it BC is a tangent to it at B 
»m(Z C) - 60* 

Find : The length of BC (zt = 22) 
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[b] In the opposite figure : 
AB د‎ AC are two tangent-segments 
to circle M at B و‎ C » m (4 BMC) = 90° 
Prove that : ABMC is a square. 


[a] In the opposite figure : 
M and N are two intersecting circles 
»MNNAB={Y} 
» AB = AC ,X is the midpoint of AC 
Prove that: NX = NY 
[b] In the opposite figure : 
M >N are two intersecting circles at A > B 
„ BD // MN د‎ BD cuts the two circles at D , E 
Prove that : DE = 2 MN 





52 [a] Using the geometrical tools draw 'AB of length 6 cm. » then draw the circle that passes 
through the points A د‎ B and its radius length is 4 cm. What is the length of the radius 
of the smallest circle passes through the points A » B ? 


[b] In the opposite figure : 
AB » AC are two chords at circle M » MX ل‎ AB 
> Y is the midpoint of AC 
m (Z ABC) = 75° , MX = MY 
Find with proof : 


- The perimeter of A ABC 
1)m (4 BAC) The perimeter of A AXY 


Ba [a] In the opposite figure : 
M and N are two intersecting 
circles at A ¿B C € BA 
; D €the circle N 


Prove that : CD isa tangent to the circle N at D 


[b] In the opposite figure : 

M is a circle : AB // CD 

> X is the midpoint of AB 

» XM is drawn to cut CD at Y 
Prove that : Y is the midpoint of CD 


116) 
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۹ Angles and arcs 


in the circle 





Exercises of the unit : 


6. Central angles and measuring arcs. 

7. The relation between the inscribed and central angles subtended by the same arc 
- Well known problems. 

8. Inscribed angles subtended by the same arc. 

© Summary of the first part of unit five. 

G Exams on the first part of unit five. 

9. The cyclic quadrilateral and its properties. 

10. Cases of proving the cyclic quadrilateral. 

11. The relation between the tangents of a circle. 

12.Angle of tangencey. 

© Summary of the second part of unit five. 

© Exams on the second part of unit five. 





TENE بند له على‎ el ذاكرولى‎ he هذا لعل خاس‎ 
lû [zalaan aS] (Campa : 


Central angles and measuring arcs 


Complete the following : 
1\In the same circle (or in congruent circles) د‎ the equal arcs in measure are equal in 
(Matrouh 11) 
2 |In the same circle (or in the congruent circles) » if the measures of arcs are equal » then 
their chords are (South Sinai 12) 
3 |If two parallel chords are drawn in a circle د‎ then the measures of the two arcs between 
them are (Alex. 11) 
If a chord is parallel to a tangent of a circle د‎ then the measures of the two arcs between 
(Cairo 12) 
The measure of the circle = .......... (Cairo 08) 
The measure of the semicircle equals while the length of the arc of the 
semicircle whose radius length is r equals (Port Said 06) 
7 \If a square ABCD is inscribed in a circle M » then m (AB) mee (Beni Suef 09) 


Find the measure of the arc which represents i the measure of the circle» then calculate 
the length of this arc if the length of the radius is 21 cm. (JU = 2) (Show steps) 


(El-Monofia 16) 


Bg In the opposite figure : 
| Mis a circle of radius length 7 cm. » 
| m (Z AMB) = 120° 
Find the length ofÁB (x = 2) 


- 
118) 





Exercise @) 





Choose the correct answer from those given : 

[1] The central angle whose measure is 90? subtends an arc of length = .......... the 
circumference of the circle. (Assiut 11) 
Gi (OE: OF @ > 

]2 | The circumference of a circle = 36 cm.» then the measure of an arc of it with 

length = 6 cm. is (Monofia 09) 

(a) 60° (b) 30° (c) 90° (d) 120° 

[3| The length of the arc opposite to a central angle whose measure = 120° in a circle of 

radius length r equals (Suez 09) 

(a) d nr (b) zür © 2. zw (d) 3 Ter 

The length of the arc which represents i the circumference of the 

circle = .......... cm. (El-Dakahlia 17 » El-Kalyoubia 16) 

(a) 2 tr (b) Tr © } x (d) 4 r 

[5] The measure of the arc which represents i the circumference of the circle = .......... 

(Cairo 15) 








(a) 60° (b) 90* (c) 120° (d) 300° 

[6] The length of the arc opposite to a central angle of measure 30° in a circle of 
circumference 36 cm. = .......... cm. (Southag 09) 
(a) 18 (b) 9 (c)3 (d) 4.5 

(7) An arc in a circle » its length = + JUr د‎ then it is opposite to a central angle of measure 

(Beni Suef 16) 

(a) 30° (b) 60° (c) 120° (d) 240° 

If A and B are two points belonging to a circle M such that the length of AB = Jtr 
> then AB is in the circle M 


(a) a radius (b) a chord not passing through the centre 





(c) a diameter (d) an axis of symmetry of the circle 
[8]In the opposite figure : 


Mis a circle » AB // CD 

»m (Z BMC) = 60° 

»thenm (AD) = (Aswan 18) 

(a) 30° (b) 40° (d) 120° 
(10) In the opposite figure : 

If AB is a diameter in the circle M 

» AB // CD 

— 

» m (DEC) = 80° 

> then m (AC) = ل‎ (El-Sharkia 18) 

(a) 40° (b) 50° (c) 80° (d) 100° 


(119) 
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11 In the opposite figure : 
Two concentric circles with centre M 
> AB N CD = {M} »if m (BD) = 80° 
»then m (AC) mene (Suez 13) 
(a) 40* (b) 60* 
12| In the opposite figure : 
If C is the midpoint of ÁB 
» then AB 


(a) < (b) > 





EH In the opposite figure : 
AB د‎ CD and EF are diameters of the circle M 
Complete : 
we — = 
1]m (AC) =... (2) m (ACE) 
T 
3)m (ACD) = 





C3 In the opposite figure : 
AB is a diameter of the circle M د‎ 
study the figure » then complete : 
EEA 5 Elm ACE... 
3) m (AD) s E m (BO) =... 
م |5 ا‎ (CAD) = {6|m (CBD) 
— يلها‎ 
(7)m (ACD) = [8] m (ADC) = 





In the opposite figure : 
If m (AC) = m BC) 
»m (Z ACB) = 70° 
Find : m (Z ABC) 


wa In the opposite figure : 

A and B are two points belonging to the circle M 
such that : m (Z MBA) = 45? , AM = 7 cm. 
Find : The length of AB (gt = 2) 


(120) 
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In the opposite figure : 

‘AB and CD are two diameters in the circle M 
such that : m (4 DMB) = 35° » CE // AB 
Find : m (BB) 





In the opposite figure : T n N, 
XB / TF MA 1 XC MD LEY ا‎ 
B D 


(Giza 17) * 


h 
Prove that : MA = MD / *” | 
p" 





In the opposite figure : 


A and B are two points belonging to the circle N ë 5 
„DE AB حو‎ the major arc AB 
such that AD = BC 


Prove that : m (Z ANB) = m (Z CND) (Souhag 05) 


iJ In the opposite figure : 
ABCD is a quadrilateral inscribed in a circle M 
» AC is a diameter in the circle , CB = CD 
Prove that : m (AB) =m (AD) D 
D 








In the opposite figure : 

AB is a diameter in the circle M 5 
»m(AC)2m(CD)-2m(DB) 

Prove that : A MCD is equilateral. 


LJ In the opposite figure : D, 
'AB is a diameter of the circle M / ري‎ 
»m (Z CMD) - 


»m(AC):m(DB)-5:6 
— 
Find : m (ACD) (Assiut 12) « 120° » 


— B 
B 
2 
A 
e 
[9 





ABCD is a quadrilateral inscribed in the circle M such that AB = CD 


Prove that : AC = BD 5-5 
(e ja fpe Aci] stan, wall L2 
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ABCD is a quadrilateral inscribed in a circle. If AB // DC د‎ E is the midpoint ofAB 
Prove that : CE = DE (Damietta 16 » Giza 05) 





CH In the opposite figure : 

M is a circle » CD isa tangent to the circle at C و‎ 

AB and EF are two chords in the circle 

» where AB // EF // CD 

Prove that : CE = CF D € 


(Assiut 19 و‎ El-Beheira 14 » Alex. 11) 


LÛ In the opposite figure : 

ABCD is a rectangle inscribed 5 v 

in a circle. Draw the chord CE 

» where CE - CD c B 
E 


Prove that : AE = BC 





(Aswan 19 » Port Said 18 د‎ El-Monofia 16 » Souhag 15) 





In the opposite figure : 
BEisa tangent to the circle M at B 
» BC // AD د‎ BE// AC 


Prove that : A BCD is isosceles. 





LL! In the opposite figure : 


two parallel chords of the circle »m (AC) = 80° 
» length of AC = length of AB Find : 


A 
2 | | 
B 
D 
c 
M is a circle with radius length of 15 cm. د‎ AB and CD are 4 € 
A 
B 


[Tm (4 MAB) [alm (CD) 3] The length of CD 


(New valley 18) « 50° + 120° »31.4 cm.» 





‘AB and AC are two tangent line segments to a circle of centre M at B and C 
If m (4 BAC) = 35° Find : m (BC the major) 





In the opposite figure : 
‘AM // CD ; MD = DB 
> m (Z AMB) = 90° Find : m (AC) 
(Loxur 19) « 30° » 


جا 
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If A and B are two points belonging to the circle M 
and m (Z AMB) = i m (Z AMB the reflex) Find : m (AB) 





CA In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle in which AC = BD و‎ 
AB = (3 X- 5) cm. و‎ CD = (X + 3) cm. 

Find with proof : The length of AB 





CA In the opposite figure : 

AB is a diameter in a circle M 
;DEisa tangent to it at C 

„ AB // DE و‎ X is the midpoint of AC 
,m(BY)-2m(CY) 

Find : The measures of the angles of AMDE (Damietta 13) « 45° 755و‎ 60° » 





LÛ In each of the following figures : 
CDisa tangent to the circle M at D 


B 
Find : m (DB) > m (AD) Find : m (ABD) 
« 50° + 130° » 


LJ In the opposite figure : 

ABCDE is a regular pentagon inscribed in the circle M 
» AX isa tangent to the circle at A 

„EX isa tangent to the circle at E 

where AX N EX = [X] Find: 

(31m (AB) 

[2|m (Z AXE) 
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LJ In the opposite figure : 

M >N and F are three congruent circles 

and touching at A د‎ B and C 

> the radius length of each is 10 cm. 

|1| Prove that : The length of AB =the length of BC 
= the length of AC 

[2] Find the perimeter of the figure ABC 


(124) 
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The relation between the inscribed and central angles 
subtended by the same arc - well Known problems 


L From the school book 





First : problems on theorem (1) and its corollaries : 


In each of the following » find the measure of each angle or arc denoted by (?) given 
that M is the centre of the circle : 
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Choose the correct answer : 


[1 | The measure of the inscribed angle equals .-........ the measure of the central angle 
subtended by the same arc. (Giza 17 » Aswan 15 د‎ El-Menia 14) 
(a) half (b) twice (c) quarter (d) third 

[2] The ratio between the measure of the central angle and the measure of the inscribed 
angle that has the same subtended arc is (El-Fayoum 11) 





(a)3:1 (b) 2:1 (d) 1:3 

| 3| If the measure of a central angle is 100° , then the measure of the inscribed angle that 
has the same subtended arc is (Giza 11) 
(a) 200° (b) 100° (c) 50° (d) 25° 

[4] The measure of the arc that is opposite to an inscribed angle of measure 40° is 
(a) 20 (b) 40 (c) 80 (d) 90 

[5] The inscribed angle which is drawn in a semicircle is 
(a) obtuse. (b) acute. (c) right. (d) straight. 

(128) 
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Exercise > 


[6] The type of the inscribed angle which is opposite to an arc greater than the semicircle 
i (New Valley 18) 
(a) acute. (b) obtuse. (c) right. (d) straight. 

{7| The inscribed angle which is subtended by minor arc in a circle is 





(Alex. 17 » Qena 16) 
(a) reflex. (b) right. (c) obtuse. (d) acute. 
[B] ABC is an equilateral triangle inscribed in a circle » then m (AB) = 





(El-Fayoum 18) 
(a) 30° (b) 60* (c) 90* (d) 120° 
The length of the arc that is opposite to a right inscribed angle in a circle whose 
circumference is 44 cm. equals F (Dakahlia 12) 
(a) 22 (b) 11 o2 @ 4 


[10| The measure of the inscribed angle which is drawn in i a circle equals 


(Cairo 09) 
(a) 240° (b) 120° (c) 60° (d) 30* 
[11| The measure of the inscribed angle which is subtended by an arc representing 
i a circle equals 
(a) 240° (b) 120° (c) 60° 
(12) In the opposite figure : 
AB(|CD- (E) »m (Z D) = 30° ,m (Z DEB) = 110° و‎ 
then m (AD) = -......... 
(a) 80° (b) 70° 
(c) 40° (d) 60° 
13 In the opposite figure : 
If AM bisects Z BAC » m (4 ACM) = 25° 
„then m (BO) = eveen A 
(a) 25° (b) 50° 
(c) 100° (d) 140° 
(14| In the opposite figure : 
m (Z CAM) = .......... 
(a) 20° (b) 30° 
(c) 40° (d) 50° 











^5 In the opposite figure : 


AB is a diameter in the circle M 7 

of radius length 4 cm. » m (Z A) = 30° B * 
د‎ then BC = .........- cm. 

(a)2 (b) 4 


(c) 6 (d) 8 (Matrouh 11) 
16 In the opposite figure : 


If AB is a diameter in the circle M > 
then X— 
(a) 40° (b) 20° 
(c) 30° (d) 60° 
117 In the opposite figure : 
A circle is of centre N »if m (Z DAB) = 140° و‎ 
m (AB) = 120° » then m (4 B) = 
(a) 40° (b) 50° 
(c) 80° (d) 120° 
[18 In the opposite figure : 
M is a circle » m (Z M) -m (ZA) = 50° 
د‎ then m (4 A) = .......... (El-Menia 17 » Port Said 13) 
(a) 40° (b) 50° 
(c) 100° (d) 130° 





In the opposite figure : 

A ABC is inscribed in the circle M 
»m (Z BMC) = 130° 

»m(Z ACB) = 50° 

Find : m (Z ABC) 


In the opposite figure : 
A ABC is inscribed in the circle M د‎ MA and MB are two radii in it 
»m(Z MAB) = 26° ,X € AB 
Find by proof : 
[T] m (4 AMB) (2) m (4 ACB) x 
ج‎ — a 
|3| m (Z AXB) (4 m (AXB) « 128° 364° , 116° » 128° » 
(128) 
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In the opposite figure : 

AB is a diameter in the circle M ; 
m (Z BMD) - 50* 

Find with proof : 

m (Z ACD) 





u In the opposite figure : 


AB is a diameter in the circle M > 
the length of AD - the length of BD; 
m (Z CAB) = 35° 


Find by proof : m (Z CBD) 


D 
(El-Menia 11) « 100* » 








a In the opposite figure : 


AB is a diameter in the circle M > 

the length of (AD) = the length of ©) , 
m (Z ABC) - 

Find each of : m (Z DCA) » m (Z CAB) 





5 [5] In the opposite figure : 
AB is a diameter in the circle M 

» AC touches the circle at A 

If AC 29 cm. BM = 6cm. 

Find the length of each of : BC » AD 


(Souhag 17 » Kafr El-Sheikh 04) « 15 cm. » 7.2 cm.» 





w In the opposite figure : 
m(Z A) 230* و‎ BC- 7 cm. 


Find : The area of the circle M (7T = 22) 
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w In the opposite figure : 


A circle M د‎ BC = 6 cm. 

;BMz213 cm. 

Find : m (4 BAC) » 

(Hint : Draw MD L BC) (New Valley 13) « 60°» 
In the opposite figures 

A ABC is inscribed in the circle M 

„DE CA »m (4 BAD) = 130° 

»m (Z AMB) = 120° 


Find : m (4 MBC) 





In the opposite figure : 
Mis a circle »m (4 EMC) = 120° 
and BE=AB 


Find with proof : m (Z A) (South Sinai 16) « 30° » 





Using the opposite figure : 


A 
Write the given data then find : 
1|m (Z ABC) [2 m (BC the major) 
N 
ge «| 


(Cairo 19 » New Valley 06) « 70° » 280° » ع‎ 
In the opposite figure : ó 
e 
D is the midpoint of AB 
Prove that : 
m (Z ACD) = + m (Z ANB) (Beni Suef 04) 





In the  gpposite figure : 

AB د‎ CD are two chords in the circle M 

əm (4 BAC) = 100° , AB // CD 

Find : m (Z AMD) (El-Dakahlia 18) « 160° » P 
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LJ In the opposite figure : 
CDisa tangent to the circle at C 

» CD // AB » m (Z AMB) - 
Prove that : ^ CAB is equilateral. 


In the opposite figure : 

] AB is a diameter in the circle M > 

M(ZB)z40? و‎ DH is a tangent to the circle M at D » 
DH//BC 

Find : m bC ) 


In the opposite figure : 


AB is a diameter in the circle M Án 


B A 


DC// AB » m (Z AMD) = 70° 


Find by proof : m (Z ACD) »m (Z ABC) (El-Menia 17) « 35° 355° » 





AB is a diameter in the circle M » AC is a chord such that m (Z BAC) =30° , draw BC 
and draw MD ل‎ AC and to intersect it at D 


(1) Prove that : MD // BC 


[2] Prove that : length of BC- length of the radius of this circle. (El-Monofia 17) 


5 M N are two touching externally circles at A > BA » CA are two secants cut the circle M 
at B » C and the circle N at D , E respectively» m (Z BMC) = 140° 
Find : m (&D) (El-Dakahlia 2016) « 140° » 





= — MN 2 — جس‎ 

E BC is a diameter in the circle M » BY is a chord in it د‎ E C BY where 

Y is the midpoint of BE Prove that : m (Z YMC) = 2 m (4 BEC) (El-Dakahlia 18) 
C3 A is a point outside the circle M 5 ABisa tangent to the circle at B » AM intersects the 


circle M at C and D respectively» m (Z A) = 40° 
Find by proof : m (Z BDC) «25?» 
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In the opposite figure : D‏ لذأ 

‘AB is a chord in the circle M ; 

MC LAB 

Prove that : m (Z AMC) = m (4 ADB) 9 5 
(Port Said 14 » El-Beheira 13) 

In the opposite figure :‏ ما 

AB is a chord in the circle M > e 

CM // AB » BC(1AM = {E} 

Prove that : BE > AE E ^ 


(El-Monofia 18 3 El-Gharbia 18 + El-Gharbia 17 s Beni Suef 16 و‎ Port Said 15 + El-Gharbia 14) 


J In the opposite figure : £ 
ABC is an inscribed triangle in circle M 
»m(AB):m(BC):m(AC)-4:5:3 E 59 





Find : m (Z ACB) (Alexandria 16) « 60° » 





In the opposite figure ٩ 
AB is a diameter in the semicircle M 
, BC =CD =r 
Find : m (Z ADM) 
Second : Problems on well known problems : 


Study each of the following figures د‎ then complete : 


l1] A 


100 
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Exercise @ 





m (EC) = ve m (Z AOB) = ees ° 





B Choose the correct answer from those given : 
|1] In the opposite figure : 
m (AC) + m (BD) 2 
(a) 45° 
(c) 180° a 
(Cairo 16 و‎ El-Monofia 15) 


| 2 | In the opposite figure : Fi 


If m (AC) = m (BD) = 70° 

»then m (Z E) = .......... 

(a) 35° (b) 70° 

(c) 110° (d) 140° 
3 | In the opposite figure : 

AB = BE » m (Z EAC) = 25° 

> then m (CB) = «sss 

(a) 25° (b) 50° 

(c) 100° (d) 180° 





[4] In the opposite figure : 
If m (Z ZEY) = 150° 
> then m (KZ) +m (LY) = — 
(a) 30° (b) 60° 
(c) 90 ° (d) 100 ° 
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[5] In the opposite figure : 


If m (BC) = 112° »m (DE) = 44° , AD - AE > 


then m (4 ADE) = .......... 
(a) 75? 
(c) 70* 


In the opposite figure : 

AB and CD are two chords in the circle > 
ABN CD = {E} » if m (BD) = 60° 

»m (AD) = 100° , 

m (AC) = 120° 

Calculate: 1m (CB) 


(b) 73° 
(d) 76° 


D 


(Alex. 05) « 80° "90و‎ » 








In the opposite figure : 
m (Z A) = 40° ım (BD) = 60° 
»m (BC) =m (DE) 


Find : 3| m (EC) (Elm (BC) 


a واكم‎ 


"(Port Said 17 ١ North Sinai 17) « 140° د‎ 80? » 





LJ In the opposite figure : 
AB is a diameter in the circle M 
» ABN CD = {E} 
»m (Z AEC) = 30° , m (AC) = 80° 
Find : m (CD) 





In the opposite figure : 

Mis acircle » BC is a diameter in it 
»m (Z A) - 70* و‎ DE // BC 

Find : m (BD) 


c 


a Di 
30 
EB 


(Alex. 18 و‎ El-Sharkia 17 د‎ Aswan 17) « 80° » 


(El-Dakahlia 17 » El-Sharkia 13) « 70? » 


(134) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Tess]‏ 








In the opposite figure : 

AB is a diameter in the circle M > 

AB// DC »m (DC) = 80° , 

m (AH) - 

Find by proof : m (Z DHB) » m (Z AOH) (El-Menia 17) « 25° 575° » 
A is a point outside the circle M و‎ AG is drawn to cut the circle at B and C » AE is drawn 


to cut the circle at D and E د‎ if m (ZCME) = 1009 و‎ m (Z BMD) = 40° 
Find : m (Z A) «30? » 





In the opposite figure : 
M is a circle » m (Z M) = 50° 


əm (4 C) = 100° c NS. 
Find: m (4 A) (Luxor 19) « 55° » |. 





L In opposite figure : l 

CB NED = {A} :BENCD={F} 
If m (Z A) = 30° » m (BD) = 44° 

» m (4 DCE) = 48° 

Find : 5| m (CE) 2m (BC) 





In the opposite figure : 
CB N HD = {A} m (Z A) = 40° 


; DC ( BH = {X} and m (4 C) = 26° 
Find : 


— 5 
[11m (CH) [2] m (Z HXC) (Red Sea 19 و‎ El-Gharbia 17 » Ismailia 16) « 132° 392° » 


In the opposite figure : 
m (Z A) = 34° 

əm (4 BOC) - 92? 
Find : m (Z CDB) 
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AB // CD ım (Z AXC) = 60° , m (AC) = 80° 
Find by proof : 
[Tm (4 AEC) (81m (BD) 


(31m (BB) 





In the opposite figure : 

AB is a diameter in the circle M » 

AC and BD are two chords equal in length د‎ 
AD NBC = {E} 

Prove that : m (2 AMC) = m (Z AEC) 


For excellent pupils 


In the opposite figure : 
If M is the centre of the circle 
əm (4 AMC) 2 m (ZB) 


Find : m (Z B) < 


B 
(Monofia 06) « 120° » 





In the opposite figure : ^ 


S 
AB = AD = AC » m (Z BAD) = 50° ) 
Find by proof : m (4 BCD) 
c pm am B 


D «25°» 
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Liz 
GS. www:zakrooly:com 


Inscribed angles subtended by 
the same arc 


6 





LL] From the school book 
2 Complete the following : 
[|1] The inscribed angles subtended by the same arc in the same circle are 
(Luxor 12) 
[2] The inscribed angles subtended by equal arcs in measure in the same circle are 
(El-Sharkia 04) 
(3| لذ‎ In the opposite figure : 
in (Z G) 5e»... e. 
əm (ZB) = .......... ° 


[4] LL! In the opposite figure : 
If AB = AD »then 
m (L C) = ose o 
sm (Z BDC) = ل‎ o 


[5] EM In the opposite figure : 
m (Z BED) = .......... ° 
, m (LZ ABE) = .......... o 
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B Choose the correct answer from those given : 
1 In the opposite figure : 
If m (Z BAC) = 30? و‎ then 
First : m (4 BDC) = -......... P 
(a) 15° (b) 30° (El-Dakahlia 06) 
(c) 60° (d) 150° 
Second : m (4 BMC) = ... 
(a) 30* (b) 90* (c) 60° (d) 120° 
2 |In the opposite figure : 


A 
If m (Z ABD) = 65° ZA] 
»AB=AD LS) 
s then m (4 BCD) = .......... ن‎ 
(Beni Suef 12) 
(a) 15° (b) 25° (d) 50° 
23 | In the opposite figure : 
A circle N » XY // NZ 
If m (Z XYL) = 54° , then 
First: m (4 XZL) = ......... 
(a) 27° (b) 54° (d) 108° 
Second : m (4 YXZ) = .......... 
(a) 27* (b) 54* (d) 108° 
4 |In the opposite figure : 
AB // CD ım (Z AWC) = 40° و‎ 
then m (Z DEB) = .......... (El-Sharkia 17) 
(a) 50? (b) 40* (c) 30° (d) 45° 
[5] In the opposite figure : 
AD intersects the circle at D and E » 
AB intersects it at B and C 
If m(Z A) 227? , AB = BE » then m (Z CDE) = 
(a) 13.5? (b) 54* (c) 27* (d) 36° 
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Exercise @ 
f 


E In each of the following figures: find the value of the symbol used in measure د‎ 
knowing that M is the centre of the circle : 





3 Fig. (8) 
(El-Dakahlia 12) 











CA Fig. (10) Fig. (11) C Fig. (12) 
(El-Kalyoubia 18) 





Prove that the inscribed angles subtended by the same arc in the circle are equal in 
measure. (Matrouh 19 » Kafr El-Sheikh 16) 


In the opposite figure : 


D 
AB is a diameter in the circle M CAN 


»m (Z ABD) = 25° Ll 
Find : m (Z DEB) i 4 


(Suez 11) « 65° » 





- —— 
In the opposite figure : 

AC is a diameter in the circle M 4N 
əm (4 C) 2 50° »m(Z ABD) = 60° bus و‎ 


Find with proof : m (2 CBD) and m (Z BAD) B 


(Ismailia 19 » Kafr El-Sheikh 13) « 30° » 70?» 
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b] LJ In the opposite figure : 
AB =AC ,EG BC 


In the opposite figure : 
AB and CD are two parallel chords in the circle 
»AD CB = {F} 

Prove that : AF = FB 


€ 
E A 
Prove that : 
m(Z AEB) 2 m (Z AEC) (El-Menia 19 و‎ Suez 18 د‎ North Sinai 17) B 
a 
x) 
B 


(Kafr El-Sheikh 08) 





Ba LLJ In the opposite figure : 


A 
ABC is a triangle inscribed in a circle و‎ E 
DE // BC 
Prove that : m (Z DAC) = m (Z BAE) c B 


(Matrouh 19 5 Ismailia 18 » El-Fayoum 17 » El-Gharbia 16) 


[19] CD In the opposite figure : D A 
AB N CD = {E} 
»EA=ED ١ 4 
Prove that : EB - EC 


(Ismailia 19 » Kafr El-Sheikh 17 » El-Sharkia 16 و‎ Suez 15 s El-Beheira 14 و‎ S. Sinai 13) 





m Ll In the opposite figure : D 4 
AB and CD are two equal chords 
in length in the circle 
» ABN CD = [E] ١ 
c 


Prove that : The triangle ACE is an isosceles triangle. 





(El-Beheira 19 و‎ El-Monofia 18 , El-Kalyoubia 11) 





In the opposite figure : 
AB is a diameter in the circle M 
„ DC // AB » m (Z ABC) = 55° 
Find : m (Z AED) 
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In the opposite figure : 

‘AB is a diameter in the circle M » C € the circle M > 

m (Z CAB) = 30° و‎ D is the midpoint of AC د‎ 

DBM AC ={H} 

[i] Find : m (4 BDC) and m (AD) 

[2] Prove that : AB // DC (Damiena 18 » Cairo 17) « 30° » 60° » 





LI In the opposite figure : 

AD and BE are two equal chords in length in the circle 
» AD BE = [CY 

Prove that : CD = CE 





B A 
(El-Dakahlia 18 » Damietta 17 » Beni Suef 14 » El-Kalyoubia 13) 


In the opposite figure : 





AB and DC are two chords inside circle M 
and are intersecting in E 

If AE- CE > 

prove that : m (Z ACB) = m (Z CAD) 











m In adm figure : 
AB ع‎ AD » m (Z BAD) = 80° 
and m (Z C) = 50° 

Prove that : 


The points A د‎ B د‎ C and D have one circle passing through them. 


(Suez 16 » South Sinai 15 » Port Said 14) 





In the opposite figure : 

AB is a diameter in circle M in which 

AE is a chord and CD L AB > CD intersects AE at D 

Prove that : 

The points D د‎ E د‎ C and B have one circle passing through them. 
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= 


h 





e 





5 LL! In the opposite figure : 


B In the opposite figure : 


(142) 


CO In each of the following figures prove that : a circle passing through the points 
AsB5»CandD: 


CU ABC is an isosceles triangle which has AB = AC 5 D is the midpoint of BC د‎ 
draw BE ل‎ AC » where BE N AC = {E} 
Prove that : The points A د‎ B د‎ D and E have one circle passing through them. 





(Dakahlia 12) 





LA AB is a diameter in the circle M » C € The circle where m (Z ABC) = 40° DC BC 
Find : m (4 CDB) « 130° » 





M and N are two intersecting circles at A and B » AC 

intersects the circle M at C and intersects the circle N at D و‎ 

AE intersects the circle M at E and intersects the circle N at F 

Prove that : m (4 EBC) = m (Z FBD) (Qena 17 » El-Beheira 13) 





e2) In the opposite figure : & 


AB is a diameter in a circle of centre N د‎ 
CBisa tangent to the circle at B د‎ 

CN is drawn to cut the circle at 

F and E and AF is drawn to cut CB at D 
If m (Z BEC) = 35° 


Find: 1 m (4 BNC) |? m (4 BCN) [3 m (4 BDA) «70° 520° 355° » 


ABCD is a quadrilateral inscribed in a circle where BC // AD » 
ACNBD={E} 

;BLisa tangent to the circle at B where BL//AC 

Prove that : [1] DB bisects Z ADC ]2 m(Z CBD) =m (4 CDB) 
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Exercise @ 





le^] ABC is an equilateral triangle inscribed in the circle M 
Draw the diameter CD 
Prove that : m (Z ABD) = m (Z CBM) = m (Z ACD) (Beni Suef 08) 


In the opposite figure : 


AB is a diameter in the circle M 
» D and E belong to AB such that m (AD) -m (DB) -m (EB) 
If AD BE = {C} 
Prove that : CA = CB; then 
AL 
Find : m (DEB) 


In the opposite figure : 
m (Z B) = 66° 
»m (Z BEC) = 110° و‎ m (Z ADB) = 68° 


Prove that : CD is a diameter in the circle. 


LÛ In the opposite figure : 





ABC is an equilateral triangle inscribed in a circle 
;D€ AB >E€ DC , where AD = DE 
Prove that : The triangle ADE is equilateral. 


For excellent pupils 


uu LI In the opposite figure : 9 € 
| E is a point outside the circle. 
| Provethat: m (Z E) « m (Z BCD) 
8 A E 


(Kalyoubia 12) 


(Kafr El-Sheikh 18 د‎ Matrouh 16 د‎ Fayoum 15 s Alex. 11) 


cu 


Ba In the opposite figure : 


D ynf 
M is a circle » Z A and Z D are two inscribed angles of 
measures (X + 3)? and (y + 2)? respectively. If y? -xX?=53 A 
Find : m (Z CMB) « 58° » i V O3? 


(143) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 








of the first part of unit 5) 


"From lesson | to lesson 3" 





| The central angle : | 


It is the angle whose vertex is the centre of the circle and the two sides contain two radii in 
the circle. 


| The measure of the arc: | 
It is the measure of the central angle which subtends this arc. 


© The length of the arc OI x20r 


© In the same circle (or in congruent circles) » if the measures of arcs are equal » then the 
lengths of the arcs are equal and vice versa. 


© In the same circle (or in congruent circles) » if the measures of arcs are equal » then their 
chords are equal in length » and vice versa. 
© If two parallel chords are drawn in a circle د‎ then the measures of the two arcs between 


them are equal. 


© If a chord is parallel to a tangent of a circle » then the measures of the two arcs between 
them are equal. 


| The inscribed angle: | 


It is the angle whose vertex lies on the circle and its sides contain two chords of the circle. 


© The measure of the inscribed angle is half the measure of the central angle » subtended by 
the same arc. 


© The measure of an inscribed angle is half the measure of the subtended arc. 
© The inscribed angle in a semicircle is a right angle. 


© The inscribed angle which is subtended by an arc of measure less than the measure of 


a semicircle is an acute angle. 


© The inscribed angle which is subtended by an arc of measure greater than the measure of 


a semicircle is an obtuse angle. 








Well known problem 1 Well known problem 2 


D 


B È [»] A 


m (Z AEC) = 4 [m (AC) +m (8D)] m (ZA) = 4 [m (CE) - m (BD)] 
© In the same circle » the measures of all inscribed angles subtended by the same arc are equal. 


© In the same circle (or in any number of circles) the measures of the inscribed angles 
subtended by arcs of equal measures are equal. 
© In the same circle (or in any number of circles) the inscribed angles of equal measures 


subtend arcs of equal measures. 


© If two angles subtended by the same base and on the same side of it have the same measure 
» then their vertices are on an arc of a circle and the base is a chord of it. 





on the first part of unit Five 
from lesson (I) to lesson (3) 





CIE 
Answer the following questions : 


u Choose the correct answer from those given : 

[1| The inscribed angle which is subtended by major arc in a circle is 
(a) reflex. (b) right. (c) obtuse. (d) acute. 

2 |If the length of an arc of a circle is i TU r cm. د‎ then its opposite central angle of 
measure equals 
(a) 30° (b) 60* (c) 120° (d) 240* 

3 The ratio between the measure of the inscribed angle and the measure of the central 

angle that has the same subtended arc equals 2 : 
(a) 1 (53 (c) 4 (d) 6 

_4 In the opposite figure : 
If m (4 E) 2 35? »m (4 C) = 20° 
د‎ then m (AC) = .......... 
(a) 135* (b) 110° 
(c) 65° (d) 55° 

5 | In the opposite figure : 
AB is a diameter in the circle M 
»m (AD) = 80° » m (CD) = 60° 
s then m (Z DAB) = .......... 
(a) 30° (b) 40° 
(c) 50° (d) 100° 
In the opposite figure : 
m (4 BMC) = «+++ 
(a) 30° (b) 60° 
(c) 90° (d) 120° 








a [a] A is a point outside the circle M د‎ ABisa tangent to the circle at B » 'AM intersects 
the circle M at C and D respectively » m (Z A) = 40? 
Find by proof : m (4 BDC) A 
[b] In the opposite figure : 
XY is a diameter in the circle M » XY // ZL Y 
>m (ZL) = 70° D 2 
p Find : m (4 A) 
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Unit Exams > 





[a] In the opposite figure : 
M and N are two circles touching internally at B 
»AM=Scm.>CD=4cm. 
Find with proof the length of AC 


[b] In the opposite figure : 
XYZL is a rectangle inscribed in a circle 
» the chord LE is drawn » where LE = LZ 
Prove that : YE = XL 





[a] In the opposite figure : 
BC is a diameter in the circle M 
» MD // BA >m (4 CAD) = 20° 
Find : m (Z ACB) 


[b] In the opposite figure : 
ABN DC = {E} 
>» EB = EC 
Prove that : EA=ED 





5 [a] In the opposite figure : 
ABCD is a quadrilateral which has CE bisects Z ACD 
and BF bisects Z ABD 
Prove that : 


The points B > F د‎ E and C have one circle passing through them. 


[b] In the opposite figure : 
AB is a diameter in the circle M 
» BAN DC = {N} 
Prove that : NB > ND 
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CEE 


Answer the following questions : 


wW Choose the correct answer from those given : 

[If the measure of a central angle is 80° د‎ then the measure of the inscribed angle 

subtended by the same arc equals 

(a) 40° (b) 80* (c) 160° (d) 100* 
[2]In the opposite figure : 

Misa circle 

»AM.L MB 

s then m (4 ACB) = + 

(a) 45° (b) 90° (c) 145° 
[3] In the opposite figure : 

M is a circle د‎ MC = 4 cm. » m (4 CMB) = 60° 

»the length of BD) =. ~- cm. 

(a) 4 7 (b) 8 7t 

@ 3 x (d) 16 7 
[4)In the opposite figure : 

If AB is a diameter in the circle M 

»m(ZA)=30° » BC=6cm. 

» then the radius length of the circle = -......... 

(a) 6 cm. (b) 12 cm. 

(c) 18 cm. (d) 2 cm. 
[5]In the opposite figure : 

MA د‎ MB are two perpendicular radii 

in the circle M whose radius length is 7 cm. 

» then the perimeter of the shaded part = -.--.-..-- cm. (x e 

(a) 14 (b) 11 

© 38 4 (a) 25 
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Unit Exams > 





In the opposite figure : 
AB // CD » m (AC) = 40° 
»m(Z DEB) = (3 X- 1)° 
د‎ then X = .......... 
م‎ (ALY ()7° 
(c) 21° (d) 41° 


GX-1P E 





B [a] In the opposite figure : 
C is the midpoint of AB 
» MC N the circle M = {D} 
»m (4 MAB) = 20° 
Find : m (Z BED) »m (4 ADB) 
[b] In the opposite figure : 
CBM ED = {A} > BE ( CD = {F} 
If m (Z A) = 40° ,m (BD) = 50° 
»m (4 DCE) = 52° 
Find : (3 m (CE) (8| m (BO) 





Ba [a] In the opposite figure : 
AB is a diameter in the circle M 
و‎ CD // AB د‎ X is the midpoint of MY 
MY LAB 
Find : m (AC) »m (CY) 
[b] In the opposite figure : 
XYZL is a quadrilateral inscribed in the circle M 
» XZ is a diameter in it و‎ XY = XL 
Prove that : m (YZ) =m @Z) 





5 [a] In the opposite figure : 
XY is a diameter in the circle 
> EF is a chord in it 
where XY // EF » m (4 D) = 70° 
Find : m (EX) 
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e 


[b] In the opposite figure : 





AB is a diameter of the circle M 

„ DE LBA »CANDE={E} 

Prove that : 

The points D د‎ E د‎ B and C have one circle passing through them. 





a [a] In the opposite figure : 
ABCD is quadrilateral inscribed in a circle where AC = BD 
»AB = (2 X- 1) em. و‎ CD = (X + 3) cm. 
Find : The length of AB 


[b] In the opposite figure : 
Mis a circle » m (Z BMD) = 80° 
»m(Z ABC) = 110° 
|1]Find : m (Z CDB) 
|2]Prove that : CB = CD 
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E In each of the following figures: 


If ABCD is a cyclic quadrilateral AC f) BD = {F} » find the measures of the angles 
denoted by (?) : 


D 3? 5 D 
ms A 
PA ite 
B c B 


€ Fig. (1) Fig. (2) 





| E In each of the following figures » find the measure of the angle denoted by the 


sign (?) given that M is the centre of the circle : 
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n7 


[potas aa (CASE) | لعف عه سس‎ |! 





Fig. (5) Fig. (7) Fig. (8) 





KJ In each of the following figures » find the value of the symbol used in measure : 











Complete the following : 
(4) If the quadrilateral is cyclic د‎ then each two opposite angles in it are «--..-...- (Cairo 17) 
(2) The measure of the exterior angle at a vertex of the cyclic quadrilateral is equal to the 
measure of the (Dakahlia 12) 
[3]In the cyclic quadrilateral ABCD د‎ if m (4 C) = 115° د‎ then m (4 A) = .......... e (Alex. 05) 
(4) If the figure ABCD is a cyclic quadrilateral » m (Z A) = 60° » then the measure of the 


exterior angle at the vertex C equals 
[5] In the opposite figure : 
If M is a circle » m (Z A) = 48? 
s then m (4 C) = .......... 5 


andm (BD the major) = .......... 8 (New Valley 17) 
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5 In the opposite figure : 


Exercise > 
30 
A circle of centre M D. c 
„if m (Z DCA) = 30? > then: E 5 
A 
First: m (4 DBA) = .......... o 
Second : m (4 DAE) = .......... ° 
D 
2 - X 


7 If ABCD is a cyclic quadrilateral and m (Z B) = i m(Z D) و‎ 
then m (Z B) = .......... ° 


[8] In the opposite figure : 


The figure ABCD is a cyclic quadrilateral 
o then X = .......... Y=... 


In the cyclic quadrilateral ABCD » if m (Z A) = 2m (Z B) = 5 m (ZC) > 
then m (4 D) = .......... e 





a Choose the correct answer from those given : 


3 | مآ‎ the opposite figure : 
In the circle M 
»if m (Z AMC) = 140° 
s then m (4 ADC) = .......... (El-Fayoum 17) 
(a) 40° (b) 70° (c) 110° (d) 140° 
]2 | In the opposite figure : A 
If m (Z B) = 120° 
> BC // AD 
s then m (4 BCF) = .......... (North Sinai 17) 
(a) 30° (b) 60° (c) 80° (d) 120° 
[3] In the opposite figure : 
ABCD is a cyclic quadrilateral 
in which AC bisects Z BAD » 
If m (4 BAC) = 55°, then m (4 BCD) = .......... (Cairo 05) 
(a) 55° (b) 70? (c) 110° (d) 125° 


)۲۰ ۰۴ ( Y إعدادى/ ت‎ T/ outs) رياضيات‎ Habs (153) 
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[4] In the opposite figure : 
LMNE is a cyclic quadrilateral 
əm (Z MLE) = 70? » m (Z MEN) = 41° 
s then m (4 EMN) = .......... 
(a) 70° (b) 41° 
15] In the opposite figure : 
If AB- BD 
and m (Z ABD) = 36° 
> then m (4 C) = .......... (Luxor 19) 
(a) 140° (b) 70° (c) 54° (d) 108° 





5 CL) In the opposite figure : 

E EAB ; E AB >m (AB) = 110° 
and m (Z CBE) = 85° 

Find : m (Z BDC) 


(Souhag 19 د‎ El-Kalyoubia 18 » Damietta 18 د‎ El-Beheira 14 » Port Said 13) « 30° » 





In the opposite figure :‏ للا 

m (Z ABE) - 100* 

and m (Z CAD) = 40? 

Prove that : m (CD) =m (AD) 





In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle M 

where m (Z B) = 120° » AD is a diameter in the circle ; E €AD 
3 |Find : m (Z CDE) »m (4 CAD) 


(2| If DC = 7 cm. » find : The length of AD (n 22) 
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[5] In the opposite figure : 


ABCD is a cyclic quadrilateral » CB is a diameter in the circle M » 
m (Z ABC) = 60° , the length of AD = the length of CD 


Prove that : CA bisects Z DCB 





In the opposite figure : 

ABCD is a quadrilateral inscribed in the circle M 

;ECBC »m (4 DCE) = 84° 

and m (4 B) = } m (4 D) 

Find : 

[1lm (ZA) [m (Z B) « 84° 360° » 





In the opposite figure : 

ABCD is a cyclic quadrilateral in which : 
AB=AD; 

m (4 CBD) = 25° , E € BC and m (4 ECD) = 130° 
Prove that : AD - DC 





L] In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle M where 
M GAB ;CB = CD and m (4 BCD) = 140° 

Find : ] 1m (Z A) 


[2]m (Z D) 
(Matrouh 17 » Kafr El-Sheikh 14) « 40° 5 110° » 





«E LL) With the assistance of the given figures» find with proof the measures of the 
angles of the figure ABCD : 
? 5 
€ só 


A 


Fig. (1) Fig. (2) 


| 
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m 
l 
um In the opposite figure : 


m (Z BMD) = m (Z BCD) 
Find : m (Z A) 





In the opposite figure : 

ABCD is a cyclic quadrilateral in which : 

m (4 C) 290? د‎ AB = 6 cm. and AD = 8 cm. 
Find : m (Z ABD) 


8 » 5307 48 » 





A is a point outside a circle » AB is drawn to cut the circle at B and C respectively 
» AD is drawn to cut the circle at D and E respectively. If AC = AE 

Prove that : 
(43 BD / CE (2) m (8C) - m (D) 





In the opposite heure t 
ABCD is a quadrilateral inscribed in a circle M where 
‘AE bisects Z BAD and cuts the circle at E 

Prove that : CE bisects Z XCD 


(Assiut 12) 





ABCD is a cyclic quadrilateral in which AD // BC and m (Z C) = 105° 
Find : 





(131m (ZA) (2m (Z B) « 75? » 105? » 


© ABCD is a cyclic quadrilateral ,AB = AD و‎ m (Z C) = 124? and m (Z BAC) = 36° 





Find : 
(1| m (4 ACD) (8| m (Z ADC) « 62° 5 98° » 


| 
| 
(158) 


re 








€ In the opposite figure : 


m (Z BCE) = 60° » BC // MD 
and A is the midpoint of BD the major 
Prove that : [1] The figure BMDC is a rhombus. 


[2] AC is a diameter in the circle. 


VEU BC is a diameter in the circle M, BA is a chord in it, D € AC such that : 
m (Z ADC) = 118° , AE//DC and intersects the circle at E 
[1] Find : m (4 ABC) 





(2) Prove that : m (Z ACD) 2 m (4 CBE) 





In the opposite figure : 
X is the midpoint of YL > 
m (Z YZN) = 80° and m (Z YLZ) = 20° 
Find : 
E سے‎ 
[1]m (Z ZXL) [2lm (XYZ) 








In the opposite figure : 

ABCD is a parallelogram د‎ 

the circle which passes through 

the points B د‎ C and D intersects ABatE 
Prove that : AD = ED 





LL! In the opposite figure : 


M and N are two intersecting circles at A and B د‎ 

‘AD is drawn to intersect circle M at E and circle N at D » 

BC is drawn to intersect circle M at F and circle N at C 

and m (Z C) = 70? 

(3]Find : m (Z F) (2) Prove that : CD // EF (El-Monofia 17) « 110° » 
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les] In the opposite figure : 

Two intersecting circles at A and B 
»AGED »B EFC »m(ZD)=5 X° 
and m (4 E)=4X° 

Find with proof : m (Z ABF) 





In the opposite figure : 

ABCD is a cyclic quadrilateral د‎ 
AB is a diameter in the circle. 
Draw DE // BC to cut the circle at E. 

(4) Prove that : m (Z DBC) = m (Z BAE) 
[2] If m (Z C) = 130° 


Find: m(Z AED) 


O For excellent pupils 


ABCDE is a pentagon inscribed in a semicircle of diameter AB 


Prove that : m (Z AED) +m (Z BCD) = 270° 





In the opposite figure : 

AB is a common chord of the two circles M and N د‎ 

C Ethe circle M > F € the circle N. If CA intersects 

the circle N at D and FA intersects the circle M at E 

„CE N FD = {X} and the figure AEXD is a cyclic quadrilateral. 
Prove that : C د‎ B and F are collinear. 














1.13 From the school book 


u Which of the following figures is a cyclic quadrilateral ? Explain your answer : 
A A 

















f AU M 8 

" NC 
Ww 11 Fig. (1) CQ Fig. (2) 

NS L ) — EDERN 
D 7 

7 j 

v { هبك‎ f m 
go LL Fig. (4) LO Fig. (5) Fig. (6) 


L e E 
4 
6 c ua — 
m 
= (South Sinai 16) 
ez 
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a In each of the following figures » prove that the figure ABCD is a cyclic quadrilateral : 


£ 


É c 


ag J 
126 138 
(Aswan 19 + Aswan 16 د‎ Damietta 15) 
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(Port Said 17 » Damietta 17) (El-Dakahlia 13) 





[5] Mention two cases in which the quadrilateral is a cyclic. (Cairo 19 » Assiut 19 » Suez 19) 








In the opposite figure : D 
ABCD is a quadrilateral inscribed in a circle M 5 CE) ^ 
» X is the midpoint of BC and Y is the midpoint of CD 
Prove that : B 


[1] The figure MXCY is a cyclic quadrilateral. [2 m (Z XMY) = m (Z BAD) 





In the opposite figure : A 
BC is a diameter in the circle M and ED L BC 
Prove that : 


The figure ABDE is a cyclic quadrilateral. 
[E] m (2 CED) = 4m (AC) (Cairo 18 » Giza 09) 


In the opposite figure : B 

AB and AC touch the circle M at B and C respectively viri 
»m (Z A) = 45° 4 Fa" 
Prove that : > E 


D c A 








[1| The figure ABMC is a cyclic quadrilateral. 
(8) A MCD is an isosceles triangle. (South Sinai 12) 


In the opposite figure : " id 
AB is a diameter in a circle of centre M 
»AC isa tangent to the circle at A B A 
» E is the midpoint of DB » m (Z B) = 40° 


(4) Prove that :The figure AMEC is a cyclic quadrilateral. 
[2] Find : m (Z C) (New vally 14) « 50° » 
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In the opposite figure : 

AB is a diameter in the circle M 

Draw DE ل‎ AB and CB N DE = {E} 

Prove that : 

ACDE is a cyclic quadrilateral. (El-Fayoum 11) 





In the opposite figure : 
AC is a diameter in the circle M 
> X is the midpoint of AB 


Eo c 4‏ عت 
and CY is a tangent to the circle cutting XM at Y‏ 

Prove that : Y 
(4) The figure AXCY is a cyclic quadrilateral. 


[2] m (4 BMC) = 2 m (4 MYC) 





In the opposite figure : 


B 
A 
ABC is a triangle drawn in a circle د‎ BX L AC » AY L BC 
cuts it at Y and cuts the circle at Z A A 
Prove that : 
Z 


[1] ABYX is a cyclic quadrilateral. 
(8) BC bisects > XBZ (El-Gharbia 17 » El-Beheira 17) 





LL) In the opposite figure : E ^ 
ABCD is a cyclic quadrilateral which has AE bisects Z BAC 

and DF bisects Z BDC 

Prove that : c 8 


[1] AEFD is a cyclic quadrilateral. 
(2) EF // BC (El-Gharbia 18 » Luxor 16 » El-Dakahlia 13) 





£I ABCD is a square د‎ AX bisects Z BAC and intersects BD at X » DY bisects Z CDB 
and intersects AC at Y 

Prove that : 

[1] AXYD is a cyclic quadrilateral. 





[E] m (4 AYX) - (Alexandria 16 » El-Sharkia 12) 


)۴١ : + ( Y إعدادى/ ت‎ T/(ol رياضيات (تمارين‎ yalsal (161) 
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B In the opposite figure : 





Mis a circle » D is the midpoint of the chord EC 
» BC is a tangent to the circle M at C and AB // MC 
Prove that : € 


The figure ABCD is a cyclic quadrilateral. (Cairo 12) 





In the opposite figure : 
A AXY in which m (Z A) = 60° 


۵4 
- د‎ "9 
» XD bisects Z AXY » YB bisects Z AYX L^ CN 
Prove that : Y ÁN x 


ABCD is a cyclic quadrilateral. 


(El-Beheira 16) 





LA In the opposite figure : 

ABC is a triangle in which : AB — AC و‎ 

BX bisects Z B and intersects AC at X » 

CY bisects £ C and intersects AB at Y 

Prove that : 

[1] BCXY is a cyclic quadrilateral. 

[2] XY // BC (El-Fayoum 17 » Assiut 11) 





In the opposite figure : 

AB// DE د‎ BC // DF 

and m (Z ADE) + m (Z CDF) = 180° 

Prove that : 

The figure ABCD is cyclic ل نا‎ (El-Monofia 06) 





| In the opposite figure : 
X is the midpoint of AB MN N EC = {Y} 
[1] Prove that : CXMY is a cyclic quadrilateral. 


|? Find the centre of the circle which passes through 
the vertices of the figure CXMY (Ismailia 17) 
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Exercise ® 
2 LH In the opposite figure : 


c 

x‏ سڪ ڪڪ 

AB is a chord in the circle M and CD is 

a perpendicular diameter on AB and intersects it at E 

> BM intersects the circle at X and KD N AB = {Y} B 0 
D 


Prove that : 1١ XYEC is a cyclic quadrilateral. 
[2 m (4 DYB) =m (4 DBX) (New valley 19 و‎ Cairo 11) 





In the opposite figure : 


D E A 
ABCD is a parallelogram. 
A circle is drawn to pass through the two points 
— E F B 
A and B to cut AD at E and BC at F s 


Prove that : The figure CDEF is a cyclic quadrilateral. (Luxor 19) 





In the opposite figure : 

AB is a diameter in the circle M 

> X is the midpoint of DC » m ) AYX) = 70° 

[1] Prove that : The figure XYEB is a cyclic quadrilateral. 





|2| Find : m (Z ADE) : (Damietta 08) « 70° » 





LA In the opposite figure : 
A circle with centre M 


» X and Y are the two midpoints of AB and AC respectively. 
Prove that : 


[1] AXYM is a cyclic quadrilateral. 
(81 m (4 MXY) =m (Z MCY) 
[3] AM is a diameter in the circle passing through the points A » X د‎ Y and M (Red Sea 12) 





In the opposite figure : 

AB » CD are two chords in the circle M > 
ABN CD = {E} and m (4 BAD) = m (4 BME) 
Prove that : 

1 | The figure MCBE is a cyclic quadrilateral. 
[2|m ) ع‎ CEB) = 2 m (4 CDB) 


A 
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B KI ABC is a triangle inscribed in a circle د‎ X € AB ,Y€ AC, wherem (AX) -m (AY) 
»CX NAB ={D} and BY N AC = {E} 

Prove that : 

]1 | BCED is a cyclic quadrilateral. 

[2]m (Z DEB) = m (Z XAB) (El-Monofia 19 + New valley 19 s Alexandria 15) 





ABCD is a quadrilateral inscribed inside a circle » F EAB 
Draw FE // BC to cut CD at E » DF N CB = {X} 


Prove that : [1| The figure AFED is a cyclic quadrilateral. 
[2 m (4 BXF) =m (Z EAD) (Matrouh 17) 





ABC is a triangle. A circle of diameter BC is drawn to cut AB at D and AC at E 
If BE CD = (F) > 
prove that : |? | ADFE is a cyclic quadrilateral. 

[8|m (Z DAF) = m (4 BCD) 





AB is a diameter in a circle. D C AB 

Draw DE _L AB where E is outside the circle and draw EA to cut the circle at X 
Draw XD to cut the circle at Y 

Prove that : 

|1 The figure EBDX is a cyclic quadrilateral. 


(2) BA bisects Z EBY 








113 ABC is an inscribed triangle in a circle which has AB > AC and DC AB 
» where AC = AD , AE bisects Z A and intersects BC at E and intersects the circle at F 


Prove that : BDEF is a cyclic quadrilateral. 


(Kafr El-Sheikh 19 5 El-Menia 19 » El-Monofia 18 د‎ El-Menia 18) 





A 


In the opposite figure : 


ABC is a triangle. 
AD ل‎ BC د‎ BE L AC and AD N BE = {F} 
[1] Mention two cyclic quadrilaterals. (give reasons) 


[2] Prove that : m (Z ECF) = m (Z EBA) 
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In the opposite figure : 
A ABC د‎ BE LAC و‎ CF.L AB » CF N BE = (M) 
١ AM N BC = [D] 





Prove that : 


MDCE is a cyclic quadrilateral. 


LL In the opposite figure : 
ABCD is a parallelogram, E € CD » where BE- AD 
Prove that : ABDE is a cyclic quadrilateral. 


c 
(El-Beheira 18 د‎ Luxor 17 » South Sinai 13) 





In the opposite figure : 





m (ZYXZ) = m (Z YLZ)=90° د‎ M is the midpoint of YZ and m (4 XML) = 50° 
Find : m (Z XYL) in degrees. 

Prove that : 

[1]m (Z XYL) =m (Z XZL) 

(8]m (Z XMZ) =m (XL) + m (LZ) 


In the opposite figure :‏ لا 





AB is a diameter in circle M د‎ AC and AD are two chords in it 
and in one side from AB 


A tangent to the circle was drawn from B 


and intersected AC at X and AD at Y 
Prove that : XYDC is a cyclic quadrilateral. 


In the opposite figure : 

If ABCD is a quadrilateral , 
:m(ZA) 27 X? »m(Z B) 2 4 25-06 
sm (Z C) =2 X? and m (Z D) = 5 X? + 30° 
Prove that : 

The figure ABCD is a cyclic quadrilateral. 
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In the opposite figure : 

ABC is a triangle inscribed in a circle د‎ AX ل‎ BC cutting it at D 

and CY ل‎ AB cutting it at E 

Prove that : XY // DE c 





ABCD is a quadrilateral in which m (Z. A) = 90? and the lengths of its sides 
‘AB » BC د‎ CD and DA are 8 د‎ 51/3 > 5 and 6 respectively. 


Prove that : The figure ABCD is a cyclic quadrilateral and determine the centre of the 
circumcircle of it and also its radius length. «Sem.» 





[55] AB is a chord in a circle M » C is the midpoint of AB. From C the two rays CX and 
CY are drawn to cut AB at X and Y respectively and they cut the circle at L and Z respectively. 
Prove that : XYZL is a cyclic quadrilateral. 





LJ In the opposite figure : 
Two intersecting circles at A and B 
» CD passes through the point B and intersects 
the two circles at C and D 
لم ته‎ 58 - {x} 
Prove that : AFXE is a cyclic quadrilateral. 
(Damietta 17 د‎ El-Dakahlia 15 و‎ El-Gharbia 14 د‎ North Sinai 13) 


2 ١ For excellent pupils 


In the opposite figure : 

ABCD is a quadrilateral 

»CCEB , A DCE ~ A BAD 

Prove that : 

[11 The figure ABCD is a cyclic quadrilateral. 


(2)ED/ CA " 





‘AB is a diameter in a circle and L is a straight line touching the circle at B 
Taking the two points C and D on the circle in two different sides 

of AB د‎ AC and AD are drawn to cut the straight line L at E and F respectively. 
Prove that : 

The figure CDFE is a cyclic quadrilateral. 
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The relation between the tangents 


x 
N of a circle 
8 LL) From the schoo! book )R 














wW Complete the following : 4 
1| The two tangents drawn to the circle at the two ends of a diameter in it are ---...-.-- 
9; (El-Kalyoubia 12) Nm 
2] The two tangent-segments drawn to a circle from a point outside it are -------.-- 4 
(Cairo 18 » Alex. 11) Vj 1 
a 3| LL) The centre of any circle inscribed in a triangle is the intersection point of ---------- ? 
Ww 4 The number of common tangents of two distant circles is -----.---. (New Valley 12) x 4 
5 5| The number of internal common tangents of the two intersecting circles is -----.---. 8 
v 
6 | The straight line passing through the centre of a circle and the point of intersection of 
two tangents to it is the axis of symmetry of ---------- ] 
v 7) The straight line passing through the centre of the circle and the intersection point of ) 0 
two tangents to it bisects -.--.---.- and bisects ---.------ 
“a n 
^ 
Ba Choose the correct answer from those given : 9 
vA 1 ١ The number of tangents can be drawn from a point lies on a circle is ----.----- 
g | , يا‎ 17) 1 
MA (a) 1 (52 (c) 4 (d) infinite number 
4 ( 2 In the opposite figure : : هم‎ 
e If AB د‎ AC are two tangent segments e. 
m of circle M >m (Z A) = 70? و‎ then X = ---------- 9 
3 4 
(a) 50° (b) 55° (c) 60° (d) 70° at 
ez z^ 
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[3] In the opposite figure : 
XY and XZ are two tangents to the circle at Y and 7 
„ m (Z LYZ) = 130° و‎ then m (Z X) = -......... 


(a) 50° (b) 65° 
(c) 80° (d) 100* 





[3] In the opposite figure : 
If AB and AC are two tangent-segments to the circle M 
»m (Z MAC) = 40? »then m (Z CAB) = 
(a) 80* (b) 50* 
(c) 40° (d) 20° 
[5] In the opposite figure : 
If AB and AC are two tangents to the circle M 
m (4 CBM) = 25° , then m (4 BAC) = .......... 


(a) 75° (b) 50* 
(c) 25° (d) 12° 30 


[6] In the opposite figure : 
CB and CA are two tangent - segments 
to the circle M and CB - BA 
s then m (4 C) = +--+ 
(a) 60° (b) 120° 
(c) 90° (d) 100° 





17 In the opposite figure : 


AB and AC are two tangents د‎ if AB = 4 cm. 
»m (Z A) 2 60? و‎ then BC= 


(a) 3 cm. 


(c) 5 cm. 





(Nourth Sinai 15 + Port Said 13) 
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8| In the opposite figure : 
The circle M touches the sides of A ABC »if AD = 8 cm. » 
BE = 6 cm. and CF = 7 cm. د‎ then the perimeter of A ABC = .......... 
(a) 21 cm. (b) 42 cm. 
(c) 48 cm. (d) 28 cm. 


E LJ In each of the following figures : 


‘AB and AC are two tangent-segments to the circle M 
Find the value of the symbol used in measuring : 





- 


5 Using data of each figure » find the value of the symbol used in measuring : 





[1] £2 


jos 1em, | 
e 


(New Valley 12) 








a Prove that : the two tangent-segments drawn to a circle from a point outside it are equal 
in length. (Kafr El-Sheikh 15) 





(8) Ya asl! Tiet رياضيه (شارین‎ salud] (169 
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In the opposite figure : 
If AB and AC are two tangent- segments to the circle M 
and m (Z MBC) = 30° 
Prove that : A ABC is equilateral. c 
(Kafr El-Sheikh 11) 





The two circles M and N are touching internally at B ;BAisa tangent of the two 


circles. AD was drawn as a tangent to circle M at D and AC was drawn as a tangent 
to circle N at C 


Prove that : AD = AC 





AB and AC are two tangent-segments to the circle M at B and C 
If the radius length of the circle equals 10 cm. ;» m (Z BAC) = 60° 


Find : The length of each of MA and AB 





CA In the opposite figure : 

AB and AC are two tangent-segments to the circle M 

>m (Z BAM) = 25° and E € BC the major 

Find : 

m (Z ACB) [2] m (Z BEC) 


(El-Kalyoubia 18 » New valley 18) « 65° و‎ 65° » 











In the opposite figure : 

AB and AC are two tangents to the circle M 
> BD is a diameter in it » m (4 MAB) = 30° 
Find : m (Z ACD) 


(El-Sharkia 13) « 150° ٠ 





KÛ In the opposite figure : 


e 
XA and XB are two tangents to the circle at A and B » [iw S 
» m (Z AXB) = 70? and m (4 DCB) = 125° AN 
Prove that : x^ A 


IT AB bisects > DAX = AD// XB 


)170( 
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(Assiut 18 » Luxor 16 » Qena 16 » El-Beheira 11) 








In the opposite figure :‏ لذ 
AB and AC are two tangent-segments to the circle M‏ 
AB // CD and m (4 BMD) = 130°‏ » 


1] Prove that : CB bisects Z ACD 2 Find : m(Z A) 
(New valley 19 د‎ Matrouh 18 » El-Fayoum 17 » El-Gharbia 16 » El-Menia 15) « 50° » 





In the opposite figure : 


A ABC touches the circle externally at X » Y and Z 
If the perimeter of A ABC = 18 cm. 

»AX 22 m. and CZ = 3 cm. 

Calculate : The length of BY 





In the opposite figure : 

If the inscribed circle M of A ABC 

touches its sides AB ; BC and CA 

at D » E and F respectively 

» m (4 DMF) = 120° and m (4 ECM) = 20° E B 
Find : The measures of the angles of A ABC « 40° » 60° “80و‎ » 








In the opposite figure : D 
The circle M is divided into three arcs equal in length 
» DA and DC are drawn from the point D to touch the circle. 
[1 Find : m (Z AMB) « 120° » 
[2] Prove that : First : The figure AMCD is a cyclic quadrilateral. 
Second : A ACD is an equilateral triangle. 





CA In each of the opposite figures : 
AB and CD are two 

tangents to the 

two circles M and N 


Prove that : AB - CD Fig. (2) 


(Suez 11 » Port Said 13) 
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2 In the opposite figure : 
AB and AC are two tangent-segments drawn from A 
»m (Z AMB) = 70° 
Find : |? | m (Z ABC) 
[2] m (4 ACD) 
(El-Ismailia 17) « 70° » 35° » 


In the opposite figure : 
XYZ is a triangle 
» XY and XZ touch the circle M at D and E 
If DE // YZ > 
prove that : 
The figure DYZE is a cyclic quadrilateral. 





(Alex, 04) 


LÛ In the opposite figure : D, c 

AB and AC are two tangent-segments to the circle M 

and BD is a diameter in the circle. » 
Prove that : AM // CD 8 


(EL-Monofia 11) 





LJ In the opposite figure : 


‘AB and AC are two tangent-segments to the circle M at B and C» 


AM N BC = {X} و‎ Y is the midpoint of the chord BD 
and m (Z XYM) = 35° 


[1] Prove that : XBYM is a cyclic quadrilateral. 
] [2] Find : m (4 BAC) 


5 In the opposite figure : 


AB and AC are two tangent-segments to 
| the circle M at B and C respectively » m (Z A) = 45? 

„, BM N AC = {D} 

Prove that : 

[1] The figure ABMC is cyclic quadrilateral. 
[8 AD- AB + MB (Helwan 09) 
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L In the opposite figure : 
M and N are two circles touching externally at D and AB is 
a common tangent to them at A and B 
DC is a common tangent to the two circles at D » 
where DC N AB = {c} 
Prove that : 1 C is the midpoint of AB 
2)AD LBD (Alex. 14 » South Sinai 12) 





LL! AB is a diameter of the circle M; AB = 10 cm. و‎ © € circle M, a tangent was drawn 
to the circle at C د‎ so it intersected the two drawn tangents for it at A and B in X and Y 
respectively where XY = 13 cm. 


(4) Prove that : MX -L YM 
[2] Find : The area of the figure AXYB « 65 cm? » 


In the opposite figure : 

ABC is a triangle where the lengths of its sides 

AB د‎ BC and CA are 7 cm. » 10 cm. and 8 cm. respectively. 

If the inscribed circle of it touches the previous 

sides at D » E and F respectively د‎ 

|1]Prove that : BC + AD = AC + BD 

[2] Find the length of each of AD and EC «2.5 cm. $5.5 cm. » 


@) For excellent pupils 


In the opposite figure :‏ اما 

M is an inscribed circle to the quadrilateral 
ABCD with radius length of 5 cm. 

AB =9 cm. and CD = 12 cm. 

Find : The perimeter of ABCD 





» then calculate its area. «42 cm. » 105 cm: » 


a" — In the opposite figure : 


AB is a common tangent to the two circles 

M and N externally at A and B respectively د‎ 

their two radii lengths are 17 cm. and 8 cm. respectively. 

If MN 241 cm. » 

Find : The length of AB «40 cm.» 
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N 
+ 
N 
8 | First: Problems on theorem (5) and its corollary : í 











9 
0 u In each of the following » find the measure of the angle denoted by (?) A 
ج‎ Ww t 
4 knowing that AC touches the circle M at A : od 
* 
1 
UN 
ví 
A 
^N 
NM ] 
A 
¢ N 
0 : 0 
& - Fig. (9) Fig. (10) Fig. (11) Fig. (12) N 














AÙ 8‏ = 
ia‏ اسل aueh dei‏ اتيس لايس يتوه عل ماع ا[ | 
E‏ ج ڪڪ 





Fig. (13) EQ Fig. (14) 





a Complete the following : 
[Ci] The angle of tangency is the included angle between 
The measure of the angle of tangency equals the measure of subtended by the 
same arc. (El-Dakahlia 12) 
(8| The measure of the tangency angle equals half the measure of .......... subtended by the 
same arc. (Damietta 11) 
/4 In the opposite figure : 
If AB is a diameter in the circle M 
, DCisa tangent to it at C and m (Z A) = 50° و‎ then : 
First : m (BC) = --------- E Second : m (AC) = -------- E 
Third : m (4 ACD) = .......... ° 
(S| In the opposite figure : 
AB and AC are two tangents to the circle M د‎ 
D lies on the circle 
» then the value of X = .......... e 


LI In the opposite figure : 
AB and AC are two tangents to the circle M د‎ 
D is a point on the circle 
such that : m (Z CDB) = 125° و‎ then: 
m (Z A) = oe ° 





Choose the correct answer from those given : 


[TI1If the measure of an angle of tangency = 70? د‎ then the measure of the central angle 
subtended by the same arc equals (El-Kalyoubia 16 » Aswan 13) 


(a) 35° (b) 70° (d) 105° 
(178) 
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= 
e 


T | 2 | In the opposite figure : 





CB و‎ CD are two tangent-segments at B ; D 
əm (Z C) - 70* 
و‎ then m (DB) = .......... 
(El-Dakahlia 17) 
(a) 180° (b) 90* (c) 100* (d) 110* 
A 


(3|In the opposite figure : 
BD touches the circle and m (AB) = 4 the measure of the circle i) 
s then m (Z ABD) = .......... p 
(a) 60° (b) 90* (c) 120° (d) 30° B 


(El-Monofia 15) 
كا‎ In the opposite figure : 
If AB =AC 
and m (Z YAC) = 50° 
» then m (86) zem... 


(a) 50° (b) 100° (c) 80° (d) 160° 


[5] In the opposite figure : 
CD is a tangent to the circle M at A B 
and MB // CD 
A @ 


then m (4 BAD) = ..........‏ د 
(Port Said 06)‏ 





(a) 30° (b) 45° (c) 60° (d) 90° 





Prove that the measure of the angle of tangency is equal to the measure of the inscribed 
angle subtended by the same arc. (Matrouh 17) 





In the opposite figure : 

AB and AC are two tangent-segments to the circle at B and C 
»m (Z BDC) = 65° 

Find with proof : m (Z BAC) 


(South Sinai 17 » El-Menia 16 د‎ Beni Suef 14) « 50° » 
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a CI In the opposite figure : 


ABC is a triangle inscribed in a circle 
„ BD isa tangent to the circle at B 


»X € AB and Y € BC ; where XY // BD 





Prove that : AXYC is a cyclic quadrilateral. 


(Assiut 19 , Kafr El-Sheikh 18 , Cairo 17 , El-Kalvoubia 14) 


In the opposite figure : 
AXisa tangent 

»m(Z XAB) = 40° 

and m (Z ABC) = 110° 
Find : m (Z CDB) 


In the opposite figure : 





ABisa tangent to the circle M 
Find : m (Z BAC) 


(El-Wadi El-Gedied ا‎ « 40? » 





g In the opposite figure : 





AB is a diameter in a circle N 
» its circumference is 44 cm. 
» CD is a tangent to it at C and CD // BA 


Find with proof : 
[1] m (Z DCA) 2| The 1 Thelengihiof' of (AC) (El-Fayoum 13) « 45° » 11 cm.» 


[19] In the opposite figure : 


X Yand XZ are two tangents to the circle from the point X J SA 

»m (Z D) = 110? ,m (Z X) = 40° v 
— z> 

Prove that : m (ZDE) = m (ZY) 


(Assiut 17 , El-Gharbia 17) 
p 177 
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w In the opposite figure : 

AB and AC are two tangents to the circle at B and C 
If CB- CD 

|1] Prove that : m (Z ABC) = m (4 DBC) 

[2] If m (4 CED) = 110? ; find : m (Z A) 





In the opposite figure :‏ كلا 
FA and FB touch the circle at A and B‏ 

» AB // CD 

əm (Z ADC) = 100° and m (Z ACD) = 50° 

Find : 

(1|m(Z ABC) 2 m(Z CBE) [3| m (4 AFB) 








In the opposite figure : 

AB and AC touch the circle at B and C 

» AC // BD and m (Z A) = 40° 

Ci] Find with proof : m (Z ACB) m (Z ECD) 

[2] Prove that : CB = CD (El-Gharbia 04) « 70° » 70* » 





In the opposite figure : 
EA isa tangent for the circle M at point A 


> EM is drawn and cuts the circle at B »C 
and m (Z ADC) = 120° 

Prove that : 1| BA = BE 

(8| m (Z ABE) 2 m (Z EAC) 





E LÛ In the opposite figure : 





ABisa tangent to the circle » AC is a secant to it 

> D is the midpoint of AC د‎ E is the midpoint of BC 
and BD f) the circle = {N} Prove that : 

(4) AB // DE 


[2] The points N » D د‎ C د‎ E have one circle passing through them. (Port Said 15) 





178) 
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C3 In the opposite figure : 

ABC is a triangle inscribed in a circle in which AB — AC و‎ 
D EBC „ DX is drawn to be a tangent to the circle at D 
where DX N BC = {X} and AD N BC = {Y} 

Prove that : XY = XD 


In the opposite figure : 

ABC is a triangle inscribed in a circle » 

CDisa tangent to the circle at C 

Draw DE // AC to cut AB at E c D 


Prove that : BECD is a cyclic quadrilateral. (El-Menia 09) 





In the opposite figure : 


AB is a diameter of the semicircle د‎ 
CF is a tangent to it at C and DF ل‎ AB 
[1] Prove that : The figure ADEC is a cyclic quadrilateral. 


(2]Prove that : A FCE is isosceles. 





3| Determine the centre of the circle passing through the vertices of 
the quadrilateral ADEC (Kafr El-Sheikh 08) 





In the opposite figure : 

EC is a tangent-segment to the circle M at C 
and X is the midpoint of AB 

Prove that : 

[1| The figure ECMX is a cyclic quadrilateral. 
(2|m (4 EMX) = m (4 CBD) 








In the opposite figure : 

AD isa tangent to the circle M at A 

» BC is a diameter in the circle M 

and BD L AD 

Prove that : m (Z ABD) = m (Z ABC) 





4 





2 In the opposite figure : 
ABCDE is a regular pentagon inscribed in the circle M د‎ 


AX is a tangent to the circle at A » EXisa tangent to the 
circle at E where AX (1 EX = {X} 


Find : 
[1|m (AE) 
2|m (Z AXE) 


L3 In the opposite figure : 
Two circles are touching internally at A 

» AX is the common tangent to them at A 

» AB and AD intersect the small circle at B » D 
and the great circle at C , E 

Prove that : DB // EC 





In the opposite figure : 

Two circles are intersecting at B and C 
„A Gone of the two circles و‎ 

AF is drawn as a tangent to it at A 

> then AB and AC are drawn to cut the other circle at D and E 
Prove that : AF // DE 





In the opposite figure : 


M and N are two circles intersecting at A and B 

; B € CD , EC and ED are two tangents. 

Prove that : 

[i)m (Z ECD) + m (Z EDC) =m (Z CAD) Y 

(2| The figure ACED is a cyclic quadrilateral. (El-Fayoum 08) 
Second : Problems on the converse of theorem (5) : 


In each of the following figures » prove that AC touches the circle M at A : 


la B 
<| 
D 
Nous c 
X 


Fig. (2) Fig. (3) Fig. (4) 
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Exercise Qo 


In each of the following figures » prove that ADisa tangent to the circle passing 
through the vertices of A ABC : 





(1) D 2 
A 





c 


(Beni Suef 17) (El-Gharbia 16) (Aswan 18 د‎ Damietta 17) 





In the opposite figure : 

AE // DB » m (4 BAE) = 55° و‎ 

m (Z C) = 110° and AB = AD 

Prove that : | 1 | The figure ABCD is a cyclic quadrilateral. 
[RAE is a tangent to the circumcircle of the 


quadrilateral ABCD 





In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle in which 

AB = AD »m (Z C) = 140? and m (4 ADE) = 70° 

Prove that : 

DE isa tangent to the circle at D (El-Menia 09) 





HJ ABCD is a quadrilateral inscribed in a circle د‎ E is a point outside the circle 

and EA and EB are two tangents to the circle at A and B » if m (Z AEB) = 70° 

and m (Z ADC) = 125° , prove that : 

[1]AB = AC 

(8) AC is a tangent to the circle passing through the points A » B and E (Alex. 17) 


In the opposite figure : 


DA and DB are two tangent-segments to the circle M at A and B 
و‎ C Ethe circle M such that AB = AC 


Prove that : AC isa tangent to the circumcircle of A ABD 8 
€ 


(Damietta 19 » Alex. 18 + Cairo 17 د‎ Damietta 16 s North Sinai 14) 
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u C3 ABCD is a parallelogram in which AC = BC 


Prove that : CD is a tangent to the circle circumscribed about the triangle ABC 


(Damietta 19 > El-Kalyoubia 18 د‎ Port Said 17 s Ismailia 16) 





ABC is a triangle inscribed in a circle » AD bisects Z. BAC and intersects BC at D and the circle 
atE Prove that : BE isa tangent to the circle passing through the points A » B and D 





AB and AC are two chords in a circle such that AB = AC » D € BC and AD is drawn 


to cut the circle at E 


Prove that : AC is a tangent-segment to the circumcircle of A CDE (El-Fayoum 09) 





In the opposite figure : 

AB is a diameter in the circle N 

> NC.L AB »DENC 

and AD is drawn to cut the circle at E 

Prove that : AC is a tangent to the circle circumscribed about A CDE 


(Kafr El-Sheikh 08) 





In the opposite figure : c 


AB = AC and EL is a tangent to the circle at A. 
Prove that : 
(3) m (Z LAB) = m (4 ABC) 


EA is a tangent to the circumcircle of A ADE 


(South Sinai 05) 





L ABCD is a quadrilateral inscribed in a circle » its two diagonals intersect at E د‎ 
XY is drawn to be a tangent to the circle at C where XY // BD Prove that : 
(4) AC bisects Z BAD 


(8] BC touches the circle passing through the vertices of the triangle ABE 
۹ 





[3] QI ABC is a triangle inscribed in a circle. AD is a tangent to the circle at A » 





X € AB and Y € AC where XY // BC 
Prove that : AD isa tangent to the circle passing through the points A » X and Y 





(El-Kalyoubia 19 و‎ New Valley 18 د‎ El-Fayoum 17 د‎ Alexandria 15) 





Exercise @> 





In the opposite figure : 

AB is a diameter in the circle M where AB — 8 cm. 

» AC is a chord in it. Draw BD to be a tangent to the 

circle to cut AC at D. If BD = 6 cm. 

(4 Prove that : AB isa tangent to the circumcircle of A CBD 


[2] Find : The length of BC (El-Monofia 09) « 4.8 cm. » 


In the opposite figure : 





| AL and AC are two tangent-segments 
to the circle M at L and C 
» AL LAC AC - 7 em. 
[7] Find with proof : the length of AL 
(2) Prove that : AL isa tangent to the circle passing through 
the vertices of the triangle ANC (El-Sharkia 16) « 7 cm. » 





In the opposite figure : 

The figure BCED is a cyclic quadrilateral 
; DEM BC= {A} 

and AX // CE 


Prove that: AX isa tangent to the circumcircle of AABD 
(Kafr El-Sheikh 13) 





AB and AC are two chords in a circle including an acute angle where D is the midpoint of 
BC > BX isa tangent to the circle at B drawn to intersect AD at X and 

BDN AC= {Y } Prove that : 

[1] ABXY is a cyclic quadrilateral. 


[2] XY is a tangent to the circle circumscribed about the triangle ADY 





AB is a diameter in the circle M ; D C AB د‎ Dé AB » draw DC to bea tangent to the 
circle at C د‎ draw CB د‎ E € CB where DE = DC 


Prove that : 1| The figure ACDE is a cyclic quadrilateral. 
(2) AE is a diameter in the circumcircle of the figure ACDE 


(3) EDisa tangent to ihe circle passing through the vertices of the triangle ABE 
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XE In the opposite figure : 

ABC and DCE are two equilateral triangles 

;E is the midpoint of BC » AE N BD = {W} 

[1] Prove that : ACisa tangent-segment to 
the circle which passes through the vertices of A CED 

[2] Prove that : CDWE is a cyclic quadrilateral. 

[B] Find : The centre of the circle which passes through 
the vertices of the quadrilateral CDWE 





In the opposite figure : 

M >N are two circles touching externally at C > 
AD touching the circle M at D و‎ 

AB touching the circle N at B 

If m (4 DAC) 2 55? , m (Z CNB) = 110° > 
MN =6cm. AD = 5 cm. 

[1] Prove that : AD = AC = AB 

[2] Find : The perimeter of ABNMD 

[3] Prove that : NA bisects ع‎ CNB 


[4] Prove that : AD isa tangent-segment to the circle passes through the points A »C and N 
(Ismailia 15) 





A ABC is an equilateral triangle. D and E are located on BC > such that DB = BC = CE 


Prove that : AD is a tangent to the circle passing through the vertices of A ABE 


In the opposite figure : 
The circle M is the circumcircle of A ABC in which 
AB = BC >» BD intersects the circle at D where BD f) CA = {E} 


and XY isa tangent to the circle at B 
Prove that : 


[1] BX // CE 


[2] BCisa tangent to the circle passing through the points C ; D and E 





(184) 
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Q excellent pupils 


In the opposite figure : 

M and N are two circles intersecting at A and B 

»ACisa tangent-segment to the circle N and cuts the circle 
Mat C د‎ AD is a tangent-segment to the circle M and cuts 
the circle N at D » CB cuts the circle N at E 


Prove that : AC // DE 


In the opposite figure : 

A is a point outside the circle M > AD intersects the circle 

at D and B د‎ AE intersects the circle at E and C » then 

draw DC and DE. If BE = BC و‎ 

prove that : BE is a tangent-segment of the circle passing 
through the vertices of A ADE 








( 
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of the second part of Unit @ 
"From lesson 4 to lesson 7" 





© The cyclic quadrilateral is a quadrilateral whose vertices belong to one circle 
i.e. We can draw one circle passing through its four vertices. 
Properties of the cyclic quadrilateral : 


3 مآ[‎ a cyclic quadrilateral » each two angles drawn on one of its sides as a base and on 


one side of this side are equal in measure. 
| 2|In a cyclic quadrilateral د‎ each two opposite angles are supplementry. 


3| The measure of the exterior angle at a vertex of a cyclic quadrilateral is equal to the 


measure of the interior angle at the opposite vertex. 
© To prove that the quadrilateral is cyclic د‎ prove one of the following cases : 


[1] Prove that there is a point in the plane of the figure such that it is equidistant from its 


vertices. 


2) Prove that there are two equal angles in measure and drawn on one of its sides as 


a base and on one side of this side. 


(3) Prove that there are two opposite supplementary angles. 





Prove that there is an exterior angle at any of its vertices equal in measure to 


the measure of the interior angle at the opposite vertex. 


© If one of a cyclic quadrilateral's angles is right » then the diagonal opposite to this angle is 
a diameter of the circumcircle of this cyclic quadrilateral and the midpoint of this diagonal 
is the centre of this circle. 

© The two tangents drawn at the two ends of a diameter in a circle are parallel 

© The two tangents drawn at the two ends of a chord of a circle are intersecting 


© The two tangent-segments drawn to a circle from a point outside it are equal in length. 
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© The straight line passing through the centre of the circle and the intersection point of the fe. 
two tangents is an axis of symmetry to the chord of tangency of those two tangents. ۵ 
© The straight line passing through the centre of the circle and the intersection point of its IS ‘ 
two tangents bisects the angle between these two tangents. It also bisects the angle between 5 
the two radii passing through the two points of tangency. V 
" 7 
© The inscribed circle of a polygon is the circle which touches all of its sides. 4n? 
7 
g 


© The centre of the inscribed circle of any triangle is the point of intersection of the bisectors 


of its interior angles. Wd 


© The two distant circles have 4 common tangents. 


© The two circles touching externally have 3 common tangents. م‎ 


© The two circles touching internally have one common tangent. 


OK 
© The two intersecting circles have 2 common tangents. ) 
© The two circles one inside the other have no common tangents. 9 1 
© The angle of tangency is the angle which is composed of the union of two rays » one of n 
them is a tangent to the circle and the other contains a chord of the circle passing through N 
the point of tangency. 
AC) 
© The measure of the angle of tangency is equal to the measure of the inscribed angle 7 1 
subtended by the same arc. j n 
© The measure of the angle of tangency is half the measure of the central angle subtended by ١ 
the same arc. S 
© The angle of tangency is supplementary to the drawn inscribed angle on the chord of the N 
angle of tangency and in one side of it. 9 V 
© If a ray is drawn from one end of a chord of a circle so that the angle between this ray and 4 
the chord is equal in measure to the inscribed angle subtended by the chord in the alternate ^» 
M 
side د‎ then this ray is a tangent to the circle. 4 
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on the second part of unit Five 
from lesson (4) to lesson (7) 





CEK 


Answer the following questions : 
u Choose the correct answer from those given : 
[1] The number of common tangents of two distant circles is 
(a) 1 (b) 2 (3 
[2] If ABCD is a cyclic quadrilateral د‎ then m (Z A) + m (Z C) — 100? = .......... 
(a) 809 (b) 90° (c) 100° (d) 180° 
(3|The centre of any circle inscribed in a triangle is the intersection point of 
(a) its altitudes. (b) the bisectors of its interior angles. 
(c) the axes of symmetry of its sides. (d) its medians. 
_4\In the opposite figure : 


If ABCD is a cyclic quadrilateral 
د‎ then m (Z DCA) = .......... 


(a) 70* (b) 30* 
(c) 110° (d) 40° 
5 In the opposite figure : 
If AB and AC are two tangents to the circle M. 
əm (4 CBM) = 20° , then m (Z BAC) = .......... 
(a) 90° (b) 70° 
(c) 40° (d) 30° 
|6 | In the opposite figure : 
If AB is a tangent-segment to the circle M 
د‎ then m (Z ABC) = .......... 
(a) 120° (b) 110° 
(c) 90° (d) 30° 





a [a] In the opposite figure : 
If AB and AC are two tangents to the circle at B and C 
»m(Z D) 2 70?  CB- CD 
(1]Find : m (Z A) 
[2] Prove that : BD // AC 
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[b] In the opposite figure : 
AB is a diameter in the circle M 
» AC is a chord in it د‎ E is the midpoint of AC 


»atangent BD is drawn to the circle intersecting AC at D 
» EM is drawn to cut the circle at X 


Prove that : [1| The figure MEDB is a cyclic quadrilateral. 
[2m (Z D) 22m (Z BAX) 
a [a] In the opposite figure : 
m (Z ABE) = 80° 
»m(Z CAD) = 50° 
Prove that : m (CD) =m (AD) 
[b] 'AB is a diameter in the circle » AC is a chord of it 


and m (Z CAB) = 30° 5 AC intersects the tangent to the circle from B at D 


Prove that: BA is a tangent to the circle passing through the vertices of A BCD 





a [a] In the opposite figure : 
AB and AC are two tangents 
to the circle M at B and C respectively 
əm (4 A) = 50° 
Find with proof : m (Z D) 
[b] In the opposite figure : 
ABC is a right-angled triangle at A 
»AC 25 cm. AB = 513 em. 4 
„ m (4 DAC) - 9 


Prove that: AD isa tangent to the circle passing through the vertices of A ABC 


[a] In the opposite figure : 

Two circles are touching at B 

> AB is a common tangent to the two circles 
»ACisa tangent to the smaller circle 

> AD isa tangent to the greater circle , AC = 15 cm. 
> AB = (2 X- 3) cm. and AD = (y - 2) cm. 

Find each of : X and y 
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[b] ABC is an acute-angled triangle inscribed in a circle د‎ draw AD ل‎ BC to cut BC at D 
and to cut the circle to E د‎ draw CN ل‎ AB to cut AB at N 
Prove that : 


| 1 The figure ANDC is a cyclic quadrilateral. 
[alm (4 BND) = m (Z BED) 


CENIK 


Answer the following questions : 


uu Choose the correct answer from those given : 


1 If the measure of the angle of tangency is 50° , then the measure of the central angle 
subtended by the same arc equals 


(a) 25° (b) 50° (c) 100* (d) 75° 

{2 ABCD is a cyclic quadrilateral » if m (Z A) = X? »m(Z C) 22 X? then X= .......... 
(a) 60* (b) 50* (c) 80° (d) 120° 

3|Number of common tangents of two circles touching externally = .......... 
(a) zero (b) 1 (02 (d) 3 

|4\In the opposite figure : om Se 
In the circle M » if m (4 M) = 110° ff : 
„then m (Z BCD) = .......... 
(a) 110* (b) 70° 
(c) 55° (d) 125° 

5 |In the opposite figure : 
ACisa tangent to the circle at A 
»m(Z BAC) = 110° , then m (4 ADB) = .......... 
(a) 110° (b) 70° 
(c) 55° (d) 90° 

.6 In the opposite figure : 
If ABCD is a cyclic quadrilateral 
əm (4 ACD) 225? , AD = DC 
s then m (4 B) = -......... 
(a) 130° (b) 65° 
(c) 50° (d) 25* 


(190) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FER‏ 





Unit Exams > 





"a [a] In the opposite figure : 
'AB is a diameter in the circle M 
»m (BD) =m (CD) >m (4 BDC) = 140° 
Find : 1, m(Z ABC) 
(2) m (ABC) 
[b] In the opposite figure : 
AB د‎ BC and CA are tangents to the circle M at X 
» Y and Zrespectivly »if AC = 10 cm. 
» AX = 6 cm. » the perimeter of A ABC = 24 cm. 
Find : |1| The length of AB 
[2] The type of A ABC according to its angles. 





[5] [a] In the opposite figure : 
ABCD is a parallelogram , E € BC where DE - DC 
Prove that : 
[1] ABED is a cyclic quadrilateral. 


[s 


(2) DA isa tangent to the circle passing through the vertices of A DEC 


[b] In the opposite figure : 


AB and AC are two tangent-segments De Ee 
of the circle M at B » C Y 
» AB // CD » m (Z BMD) = 140° 
L3 À 


[1] Find : m (Z ABC) 


[2] Prove that : CB bisects Z ACD 





52 [a] In the opposite figure : 
AB and CD are two perpendicular chords in the circle 
> BF | AF 
Prove that : [1| FCEB is a cyclic quadrilateral 


[2] BA bisects > DBF 
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[b] In the opposite figure : 
In the circle M : AC = BC 
»AD isa tangent at A » m (Z CAD) = 50° 
[1] Find : m (Z ABC) » m (4 BEC) 


[2] Prove that : CB isa tangnet to the circle passing 
through the vertices of A BEF 


Ba [a] In the opposite figure : 


AB د‎ AC are two tangent-segments are drawn from A 
»m (Z AMB) = 70° 
Find : | 3 m (Z ABC) ‘2 m (Z ACD) 


[b] In the opposite figure : 
CB isa tangent to the circle 
»m (BE) = m (EP) 
Prove that : ABCD is a cyclic quadrilateral. 
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Choose the correct answer from those given : 
1 | The corresponding angles of the two similar polygons are -...... in measure. 
(a) equal (b) different (c) proportional (d) alternate 
(Alexandria 16) 
[2] The area of a rhombus which the lengths of its diagonals are 6 cm. and 8 cm. equals --....... 
(a) 2 cm? (b) 14 cm? (c) 24 cm? (d) 48 cm? 
(Cairo 19) 


3 The number of axes of symmetry of two congruent circles and touching externally 


equals .......... (El-Dakahlia 16) 
(a)4 (b) 2 (c) 1 (d) an infinite number. 
4 The medians of a triangle meet at the same point which divides each in the ratio 
e De from the base. (Beni Suef 17) 
(21:2 (b) 2:1 (c) 1:3 (d)3 1:2 
| S| If the projection of a line segment on a straight line is a point د‎ then the line segment 
vem the straight line. (North Sinai 17 » Alexandria 16) 
(a) // (b).L ()€ (a) C 
5, ABC is a right-angled triangle at B where AB = 6 cm. , BC = 8 cm. » 
then its area = .......... cm? (Damietta 16) 
(a) 48 (b) 14 (c) 24 (27 
7 The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals --.-.-.-- the length of the hypotenuse. (Cairo 19 » Ismailia 16) 
@ d. ob (02 (a2 
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If m, and m, are two slopes of two parallel straight lines » then 


(a) m, +m, > 0 (b) m, =m, (c)m, x m,=-1 





The image of the point (2 » 3) by rotation R (O » 180°) is the point (South Sinai 17) 
(a) (253) (b) 2 »3) (c) 25-3) (d (-2:-3) 
[10 If the side length of a rhombus is L cm. » then its perimeter = ---.------ cm. (New Valley 17) 
(a) 12 (5212 ()4L (022L 
[11 The measure of the interior angle of the regular hexagon = -.--.----- (Alexandria 17) 
(a) 60° (b) 108° (c) 120° (d) 135° 
(12) If M is a circle of radius length r cm. د‎ then the length of the semicircle = ٠ 
(a)20r dar O 4} xr (tr 
(South Sinai 17 » El-Beheira 16) 
|13| A square of perimeter 20 cm. » then its area = ---------- cm* (El-Menia 19 » Beni Suef 16) 
(a) 20 (b) 25 (c) 50 (d) 100 
[14] The two diagonals are equal in length and not perpendicular in the (El-Menia 16) 


(a) square. (b) rhombus. (c) rectangle. (d) parallelogram. 


f5\If cos 2 X= i where X is an acute angle » then m (4 X) = .......... (Beni Suef 16) 
(a) 15° (b) 30* (c) 45° (d) 60° 
(16) A ABC is a right-angled triangle at C د‎ then the two angles A and B are (El-Menia 17) 


(a) supplementary. (b) complementary. 
(c) adjacent. (d) vertically opposite angles. 

[17] Two parallel lines to a third are (Luxor 16) 
(a) perpendicular. (b) parallel. 
(c) intersecting. (d) skew. 

[18] The radius length of the circle whose centre is (7 » 4) and passes through the point (3 » 1) 
equals length units. (Aswan 16) 


(a) 3 (b) 4 ©5 (d) 6 
[19| The number of symmetry axes of the square is (El-Fayoum 17) 
(a)l (2 (03 (d) 4 
[20| The numbers 5 د‎ 4 and can be side lengths of a triangle. (El-Menia 16) 
(a) 8 (b)9 (c) 10 (d) 12 
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21 A XYZ is a right-angled triangle at Y د‎ then XZ (North Sinai 17) 
(a) « (b) > (c)= (d) is twice 
|22) In the opposite figure : 
AB = AC د‎ AB = (2 X- 1) cm. and AC = (X + 2) cm. > 
then X= .......... (Cairo 16) 
(a)3 (b) 5 
(c) 11 (d) 14 
(3) If Y € XZ و‎ XY = 2 ZY , then the area of the square drawn on XY =. 


the square drawn on XZ 


@ $ (Or (02 


24| In the opposite figure : 
M is the centre of the circle و‎ 
then m (Z CMB) = .......... (South Sinai 16) 
(a) 36° (b) 72* 
(c) 144° (d) 180* 
[25| In the opposite figure : 
ABCD is a trapezium in which AD // BC 





and AD is a diameter of circle M > 
then the area of the shaded region = .......... (Damietta 16) 
(a) 70 cm? (b) 147 cm? 
(c) 170 cm? (d) 224 cm? 
26] In the opposite figure : 


If the side length of the square ABCD = 7 cm. 
and of the square XYZL = 3 cm. » 





then the area of the shaded part = .........- (El-Monofia 17) 





(a) 7 -3) (b) 4 (7-3) 
(c) (7-3)? (à) 72-35 
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27| ABC is a triangle have one symmetric axis and its side lengths are 10 » 5 and X cm. 


ə then X = .......... cm. (Damietta 17) 
(a) 5 (b) 8 (c) 10 
28 In the opposite figure : 
The length of AB = -......... 
(a) 104/3 (b) 10 
(95 (à 513 
29) A rectangular picture its length is 60 cm. and its width is 40 cm. We need to make 
a wooden frame its width is 5 cm. » then its total area = --.------- cm? (Damietta 17) 


(a) 3050 (b) 3500 (c) 2925 (d) 3250 


30| If MA and MB are two perpendicular radii in a circle M and the area of triangle 


AMB = 8 cm? و‎ then the length of the radius of this circle = .......... (El-Monofia 17) 


(a) 8 cm. (b) 16 cm. (c) 4 cm. (d) 2 cm. 
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X Algebra and Probability 
ا‎ 


NEO) On lesson 1 - unit 1 
7 


E Choose the correct answer from those given : 








[1] The solution set of the two equations: X—y 23 » X+y=7inIRxR 


(a) {© »3)) (b) {(4 »3)) (o (6 »2)} ( {3D} | 
[2] If the S.S. of the two equations : X + 2 y = 5 and 2 X + برعا‎ = 3 in R x R equals Ø 
s then k = .......... 
(a) 2 (b -2 (c)4 (d)-4 
|8| The number of possible solutions of the two equations: X -2y 23 و‎ 3X-6y=9 


(b) 2 (03 (d) infinite. 


iau Find in R x R the solution set of the two equations: X -2y -0 و‎ 2X-y-3 





[b] The perimeter of a rectangle is 32 cm. » its length is more than its width by 2 cm. 
What is its area ? 








Till lesson 2 - unit 1 


E Choose the correct answer from those given : 
كا‎ | The point of intersection of the two straight lines : y =X و‎ X +3 =0 is -- 
(a) (3 $3) (b) (35-3) (e) 73 »-3) (d) (-353) 
[2] If X 23 is a root for the equation : 262 + mX =3 sthen mae 
(a)-1 (b) -2 (c) 2 (d) 1 


(3| Two positive numbers » their sum is 9 and their product is 8 د‎ then the two numbers 


(2 257 (53,6 (6)4 5,5 )0( 1 8 





[2] Find in 18 the solution set of the equation : 
X (X + 8) 2 — 9 using the general formula to the nearest one decimal. 


[b] Graph the function f : f 00 - X? — Ain the interval [-3 +3] and from the graph find : 
The two roots of the equation : 2-4-0 
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— W Till lesson 3 - unit 1 


E Choose the correct answer from those given : 





[1]The S.S. of the two equations: X=y » X? +y?=18in Rx Ris 
(a) (G 3)} (b) {C3 »—3)} 
(0(85-35C3:3] (0(G535C35:-3j 
{2| The ordered pair which satisfies each of the following equations : 
Xyz2 و‎ X-y-lis. 
(a) (1 »2) (b) (2 » 1) (e) »1) (d) (3 » 1) 


[3]If the two equations : X + 4 y = 7 and 3 X +k y = 21 have an infinite number of 
solutions in R x IR then k = .......... 


(a)4 (b) 12 (c) 7 (d) 21 





[a] The hypotenuse length of a right-angled triangle is 10 cm. and the lengths of the 
two sides of the right-angle are X and y cm. if its perimeter — 24 cm. Find its area. 


[b] Find by using the general formula د‎ the S.S. in R of the equation : 
3X-x?42-0 





V 


a Choose the correct answer from those given : 
[1] The set of zeroes of the function f : f (X) — CAT 2X ish A. 
(a) (0) (b {-2} (© {0-2} (à) (0.2) 
|8 If the set of zeroes of the function f : f (X) = X? «ais (55-5) » then a = e 
(a) 5 (b) -5 (c) 25 (d)- 25 
[8]If the two equations: X-y =4 >» y— X= k have an infinite number of solutions 
in R x R »then k = .......... 


(a) zero (b)4 (c)-4 (d) 1 














Ø [a] If the set of zeroes of the function f : f (X)=ax?-bXxX-9is {3 5-1} 
Find the values of a and b 


[b] Find graphically ; then satisfy algebraically in R x IR the S.S. of the two 
equations: X-y=4 و‎ 3X+2y=7inR xR 
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= m= Quiz @) Till lesson 2 - unit 2 J ¢ 20) 
@c 


hoose the correct answer from those given : 





[1] The common domain of the two functions n, and n, 

» where n, (= شم‎ » n (X)=X +1 is 

(a) IR (b) R- {1} (0E - (15-1) 

[2] The S.S. in R x R of the two equations: X=0 » X2 +Xy+y =4 is 

(a) {0 »2)) (b) [05-2] (c) (0 » 2) > (0 »—2)} (d) {(0 50)} 
The set of zeroes of the function f : f (X) =X? + 4 X is 


(a) © (b) {0} (c) {0 >2} (à) (0,2 ,-2] 

















a [a] Determine the common domain of the two functions n, and n; If : 


x x42 
ni (= وم‎ (0= 
l xi; لي‎ a 


[b] If the domain of the function n : n (X) = EE ee is R- {3} 
^T-aXa 
Find the value of : a 





Em 


Till lesson 3 — unit 2 EM 


E Choose the correct answer from those given : 





[1] The common domain of the two algebraic fractions : x 3 and 3 x 3 
is- ١ 


(a) R (b R- {3} (c) R= {2 :3( (@) R={3 =3} 
[1۴ f (x) = يخ‎ 
(a) 2 (b) 1 (c) -2 (d) — 1 

x-3 


The set of zeroes of the function f where f (X) = x23 is -- 


(a) {zero} (b) {3} (c) {-2} (d) {(3 »-2)} 


f (X) in its simplest form is --‏ معط و X33‏ و 




















2 3 2 

-4 3603-22-6 
PY [al ifn, Q0 - شخ‎ , m ون‎ =X ع‎ - 6X 
8 1 seg ^ u^ x3-9x 


Prove that : n, (X) = n, (X) for all the values of X which belong to the common 
domain of the two functions n, and n, and find this domain. 
[b] Find by using the general formula the S.S. in IR of the equation : 
ar where X #0 s13 = 1.73 
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Till lesson 4 - unit 2 


E Choose the correct answer from those given : 


x 1 
If n, (X) = —À — ny (X) = — then n, (X) = n, (X) for ever 
(3) 100 X3.4X , 2 ( x244° 109 2 00 y 


(b) R- {0} 
(d) R-{-2 52 0} 


[2] The domain of the additive inverse of the fraction : id 


(a) R- {3} , (b R- {-3} (c) R- (3 »-3] (d) R- {0} 
If f (X) و ا‎ f(4 =1 sthen b= 


(a) - 7 (b) 7 (c) 3 (d) 1 


is 


a [a] Reduce n (X) to the simplest form showing the domain of n if : 
32-6 9 
n(X)sz— -E mm 
OO a 2x- x? 
2 2 
OB] If ny رون‎ = 55533 1 n, OS GX 


x? + L-6 x?-9x»414 





sis nj =n, ? Why ? 








Till lesson 5 - unit 2 


a Choose the correct answer from those given : 


(4) Ifn (x)= xis > then the domain of : n^! is 


(a) R (b R- {0:5} (c) R- (5) (d) (0 5} 
3 3 S reses 
EE y ip 
(a) X-3 (b) 3_x (c) 1 
[3] The function n in the simplest form where n (X) = xs + 
where X {3 0.-3} 
3 5 X+3 
GO x73 O (0737 
[a] Find n (X) in the simplest form showing the domain of n : 
3 2 
x^-8 X HORE 
iyu uA. NES 
np x?-5x^«6 x-3 








[b] If the domain of the function n where : n (X) = 2 + xt = is 1-10 4} 
Find the value of each of : a » b 


n(5)=2‏ و 








stat, walxd] 9‏ لغات (كراسة) /؟ إعدادى/ت؟(م (C‏ 
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Till lesson 1 - unit 3 


E Choose the correct answer from those given : 


(1]If A and B are two mutually exclusive events » then P (A N B) = +-+ 

(a) zero (b) 1 (c) P (A) (d) P(A U B) 
(8]If P(A) 02 » P(B)=06 » P(A(1B) 203 : معط‎ (AU B)= 

(a) 0.5 (b) 0.62 (c) 5 (d) 0.13 


[3]If the two straight lines Tepresenting the two equations : X+ 2y - 4 و‎ 2 X«*kyz ll 
are parallel » then k = ... 


(24 (b) 1 (c)-1 (d)2 
a [a] If A and B are two mutually exclusive events from the sample space such that the 
probability of occuring the event A equals twice the probability of occuring the 
event B and the probability of occuring one of the two events at least is 0.66 
Find : 
[1|The probability of occuring A [2] The probability of occuring B 
[b] Reduce n (X) to the simplest form showing the domain of n : 
2 
n(X)= x -xt 36 × 4+24 
1-612 36-X 


























Till lesson 2 — unit 3 


Choose the correct answer from those given : 

{1 | If A and B are two mutually exclusive events » then P (A - B) = .......... 

(a) P(A) 4 (b) P(B) (c) zero (d)1 

Efn (x)= x d > nj (X) 2 X +2 و‎ then n, = nj when they have the common 
domain which is 
(a) R (b) R- {2} (c)R-{-2} wap ;-2) 

[8]I A, B aie events of the sample space of a random experiment and P (A) = i 
»P(B)= 3 >» P(ANMB)= i »then probability at occurrence of A or B = -.:....... 
(a) 2 e)l 04 ( d 








[a] In the experiment of drawing one card randomly from 10 identical and well mixed 
cards and numbered from 1 to 10 » if A is the event that the card carries an even 
number and B is the event that the card carries a prime number. 


Find : [1] P (A) EP (B) [3/P(AU B) 
[4| The probability of occuring one of the two events but not the other. 
[b] Reduce n (X) to the simplest form showing the domain of n where : 
)م‎ 36-4 x?-sx 








N ee oe 
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\ Final Revision 
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'D 
Wd 











Mff 
[ X EPGHDEU salve tue tivo equations 
2X-y=5 and X+3y+1=0 simul : 
I EDÎ 








[ Graphical 


Substituting Omitting 
method method 


| First | 1 aphic ally j 


Draw in the Cartesian plane the two straight lines L, and L, that represent the two 





equations » then the S.S. is the points of intersection of the two straight lines. 
vLàgy-22X-5 


est 2 

















From the graph : The solution set in R x R = 1)2 »— 1)} 


* If L, and L, are coincidents د‎ then there are infinite number of solutions. 
* If L, and L, are parallel » then S.S. = Ø 


[Second] Algebraic ally 


a Using substituting method : 











Make one of the two variables in one of 
the two equations in one hand side of the 
equation with coefficient one. 
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Final Revision 7 











Substitute by the value of the chosen X+3(2X-5)+1=0 

variable y in the other equation to get the x " es 

SEE Xx > -Xxe-6x-15«1-20 
.7X=14 - Bee 














Substitute by the value of X in the resulted $ yz2x2-5 
equation in step (1) to get the value of y 2-1 








7. The S.S.in Rx R={(2 »-1)} 


a Using omitting method : 











Put each of the two equations in the form : 2. = 5 
Oaxsby=c = X+3y=-1 








Make the coefficient of one of the two Multiplying equation (2) 
variables X or y in one of the two equations by-2: 

e as an additive inverse of the coefficient of the ^ —2X-6y=2 

same variable in the other equation. 











Add the two equations (1) » (3) » to find the 2X-y=5 
@ Value of y => -2X-6y=2 


-7y=7 
. y=-1 

















Substitut by the value of y in one of the Substituting in equation (1) 
two equations to find the value of X ^ 2X-(-D=5 


o > |.2x«1-5 


. 2 




















.. The S.S.inR x R- (2 ,— 1)} 
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M Algebra and Probability 





M Remember How to solve two equations in two variables one of them is of 
Tyne first degree and the other is of second degree 


To solve the two equations: y- X 23 > x?«y)-xy- 13 
in IR x IR و‎ we follow the substituting method as the following : 








From the first degree equation make one of 
the two variables in one hand side. => 








Substitute by the value of y in the equation 52 +(X+ 3} -X(X+ 3)=13 
of the second degree to get an equation of n X?+X?+6X+9-X? 


® second degree in one unknown. —3X-1320 


SnX?-3x-420 














Solve the equation that you get using +. (X+4) (X-1)=0 
factorization or general formula to get the ~. X+4=0 »then X=-4 
® value of one of the two variables. 

or X—1=0 then X=1 








Find the values of the other variable by atX2-4 ~ y=-4+3 
substituting in the first degree equation in .. y=-1 


وھا ا sept‏ @ 


.. y=4 


coy=h+3 

















.. The S.S.={C4 5-1) (0 4)} 
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= Remember \ Solving an equation of the second degree in one unknown 


Put the equation in the form : a X 2+bX+c=0 


» then draw the curve of the function which is related to the equation د‎ then the solution set 
is the X-coordinates of the points of intersection of the function curve with X-axis. 


For example : 

To find the solution set of the equation : x?-2x-3 
graphically in IR on the interval ]-2 :4[ 

* Put the equation in the form : x?-2x-3=0 





* Assume that: f 002 X2-2 x-3 





-1[ 0 











From the graph : The S.S. = {3 »— 1} 











* If the curve touches X-axis at one point » then the equation has a unique solution in IR 
* If the curve does not intersect X-axis » then the S.S. of the equation is 2 


6 Se ED By using thë g 


Ifax?+bX+c=0 where a sb and c are real numbers »a #0 


For example : 


To find the S.S. of the equation : X? -6 X + 7 =0 in R 
»thenaz]1 و‎ b--6andc-7 





-ba([tb-4ac 64936-4x1x7 648 6*2 12 
ديد‎ 28 = 2x1 e— Uo. cem 


nXx234[2 orx-23-12 ^ The S.S.= {3 «42 53-72 } 
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A. Algebra and Probability 





M Remember How to find zeroes of the function , domain and common 


vg domain of the algebraic fractions 


To get zeroes of the polynomial function » put f (X) = 0 and solve the resulting equation. 
* The set of zeroes of the algebraic fractional function 

= the set of zeroes of the numerator — the set of zeroes of the denominator 

* Domain of the algebraic fractional function =R — the set of zeroes of the denominator 
* Common domain for two algebraic fractions or more = R — the set of zeroes of the 
denominators of these fractions 








Find in R the set of zeroes of the functions that are defined by the following rules : 
69 / )20 - 3 22- 15 16 9:00-x?«4 
2 
e 1 ي ع‎ »then find the domain of f Or (X)2zero و‎ n(X)=5 
x?-x-6 


69 16:3 -15x-0 © 1» 22+4-0 
n3x(x-5-0 .. xX =-4 n x= 
2.120 or X=5 > V-4ER 
^ Z(f) = {0 »5} zf) =ð 
p -(X-3)(X+3) 

© - 9 (X-3) (X + 2) 
~. The domain of f -IR {3 ,-2] و‎ (f) = {3 =3} -{3 ,-2} ={-3} 

Q7(»-5:z(o-9o 


onmi 


~ Remember How to simplify the algebraic fraction 








mun 
o Factorize each of the numerator and the denominator perfectly. 
[2] Determine the domain. 
e Omit the common factors of the numerator and the denominator. 








x?-3x-10 ee i ‘ 
Ifn(X)= a و تحت‎ then find : n (X) in its simplest form showing the domain of n 
x^-25 


[Solution | 


n و‎ = »the domain of n =R- {5 »— 5} مو‎ (X) = 


X+2 
+5 
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Final Revision 7 








E Remember Equality of two algebraic fractions 


Two functions n, and n, are said to be equal if the two following conditions satisfied : 
o The domain of n, = the domain of n, 
© n, (X) =n, (X) for each X € the common domain. 


(CHD — 


2 
on, 00 = X^-4X 
X?x8X416 








Prove that : n, =n, 





x 


~<. The domain of n, 2iR - (- 4) »n, Q0 = Xia 
+ 


wt np) = OO) 7. The domain of n; =R- (- 4} 
(xX + 2 
x 
x+4 


on, (X) =n, (X .. n, =n, 


>n, (X) = 7. The domain of n, = the domain of n, 











For any two functions n, and n, if nj (X) = n; (X) while the domain of n, # the domain of n, 
» then n, = n, only in the common domain of the two functions 
i.e. The domain in which the two functions are equal is the common domain of these two functions. Pj 


For example : 


2 2 
EAE | Wim pom 
x?-4 x?-3x42 
LXX . xX 


(X+2)(K-2) x-2 
د‎ the domain of n, =R- {2 s-2} > يم‎ (X) = 





Ifn Q9 = 


then n; (X) =‏ د 
X- . X‏ 
(x-2)(X-1) x-2‏ 
the domain of n, =R- (2 51}‏ » 

i.e. n, (X) ومع‎ (X) while the domain of n, # the domain of ny 


Therefore n, = n, only in the common domain which is È — {2 5-2 » 1} 


ar‏ ماص رياضيات - لفات (كراسة) Y/‏ إعدادئ/ت؟زم ‏ ؟) 
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X Algebra and Probability 





Remember steps of performing operations on the algebraic fractions 





Addition and 
subtraction 





(1) Arrange the terms of the numerator and the denominator of each fraction 
ascendingly (or descendingly) according to the powers of any variable in it. 
(2) Factorize the numerator and the denominator of each fraction if possible. 





LE a 





ف 





(3) Find the common 
domain. 

(4) Simplify each fraction 

(5) Make the denominator| 
common 

(6) Perform adding or 
subtracting terms of 
numerators 


(7) Simplify the result 


(3) Find the common 
domain 

(4) Cancel the common 
factors between 
numerator and 
denominator of any 
of the two fractions 

(5) Perform the 
multiplication 
operation 

(6) Simplify the result 


(3) Find the common domain 
between divident and 
multiplicative 
inverse of the divisor 

(4) Change division into 
multiplication by using 
reciprocal of the divisor 

(5) Cancel the common factors 
between numerators and 
denominators of the two 
fractions 

(6) Perform multiplication operation 

(7) Simplify the result 
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Final Revision E 





(1) The domain of each of (n, + (وص‎ or (n, — n5) or (n, x nj) 
is the common domain of the two fractions n, » n; 
(2) The domain of (n, + n5) is the common domain of the fractions : n, sno 1 


(3) The number "zero" is the additive neutral for any algebraic fraction and the number 
"one" is the multiplicative neutral for any algebraic fraction. 


(4) The domain of an algebraic fraction = the domain of its additive inverse 


"To find the additve inverse of an algebraic fraction change the sign of its numerator or 
denominator". 


For example : 





Additive inverse of the fraction كب‎ is -—2— = —* =? 
x=1 x-1 x-1 1-xX 


p(X) 


If = 
(5) If n Q9 KOO 


# 0 5 then the multiplicative inverse of the fraction n is لحم‎ 
-1 k O0 
where n" © (X) = ——— 
p OO 


and the domain of n: ! is IR — the set of zeroes of each of the numerator and the 
denominator of any of the two fractions. 
For example : 
Xl -1 x-5 
If n (X) = — — > then n LE 8 
neo x-5 ; © X+! 
Where the domain of n = IR — {5} » the domain of n^! = IR [5 ,— 1} 
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¢ Algebra and Probability 





Words representation of 
the event 


Probability of the event 


E Remember \ Probability of some events and operations on them 


Representing event by 
Venn diagram 





Probability of occuring the 
certain event = | 


P(S)=1 





Probability of occuring the 
impossible event = zero 


P (Ø) = zero 


ڪاڪ 





Probability of occuring the 
event A 





The complementary event 
probability of occuring the 
complementary event of the 
event A 

or probability of non 
occuring event A 


P(A 23A)... 
(A) a(S) P(A) 





P(ANB)= n (Af B) 
n(S) 





Intersecting of two 
events (A f) B) 
Probability of occuring 
A and B together 


* If A and B are mutually 
exclusive events د‎ then 


P (A N B) = zero 











* IfAC B > then 
P(AMB)=P(A) 
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Union of two events (A U B) 
* Probability of occuring the 
events A or B or both of 

them. 

* Probability of occuring one 
of the two events at least. 

* Probability of occuring any. 
of the two events. 


P(AUB) = 2(AUB) 
n(S) 


»P(AUB)=P(A)+P(B)—P(AMB) 





* If A and B are two mutually 
exclusive events » then : 


P (A U B) = P (A) + P (B) 





*IfACB 
„then P (A U B) =P (B) 





The difference between 

events (A — B) 

* Probability of occuring the 
event A and non occuring of 
event B 

* Probability of occuring the 
event A only. 





n (A — B) 
n (S) 
» P(A- B) - P(A) - P(A( B) 


P(A-B)- 





* If A and B are mutually exclusive 
events د‎ then 





P(A- B) = P(A) 








* If AC B »then 
P(A-B)- P (Ø) = zero 








(1) P (A N A) = zero 


(2) If (A) = P(A) » then P(A) = 4 > P(A) = 4 
(3) Probability of non occuring the two events A and B together = P (A N B) = 1 - P (A N B) 
(4) Probability of non occuring any of the two events A or B= P (AU B) = 1- P (A U B) 


(5) Probability of occuring one of the two event with non occuring of the other 
(Probability of occuring only one of the two events) = P (A- B) + P (B - A) 
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Model Examinations of the School Bc ] on Algebra and Probability 
Model V9 


Answer the following questions: (Calculator is allowed) 





Wu Choose the correct answer from those given : 

(4)The domain of the function n : n (X) = x-i i 

@)R- {o} (b) R- {1} (OR- {0,1} (d)R-{-1} 

(2| The number of solutions of the two equations : X + y =2 and y + X = 3 together in IR x R 


(a) zero (b) 1 (d)3 
JI X #0 then عن‎ 


x2 
(3)-5 (d)5 


(4 If the ratio between the perimeters of two squares is | : 2 » then the ratio between their 
areas is 


(3)1:2 (c)1:4 (4:1 
[8| The equation of the symmetric axis of the curve of the function f where f (X) = 2017-4 


(b)X20 (c)y=0 
(6 |If AC S of random experiment and P (A) 22 P (A) و‎ then P (A) =-- 





@+ o4 (2 (1 





a [a] By using the general formula د‎ find in R the solution set of the equation : 
2 22-5 X + 1 =0 "approximate the result to the nearest one decimal". 


[b] Find n (X) in the simplest form showing the domain where : 
x-3 4 


ro: SS 
X^—7*41 =X 





[a] Find in R x R the solution set of the two equations : 
X-~y=OandxX?+Xy+y*=27 


[b] Find n (29 in the simplest form showing the domain where : 


XxX.4x43, X43 


n = i 
89 X5-9] KAAF 


then find n (2) sn )- 3) if possible. 
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A Algebra and Probability 


a [a] A rectangle with a length more than its width by 4 cm. If the perimeter of the rectangle 
is 28 cm. ; find the area of the rectangle. 


2 
[b] fn بن‎ 2 —— 2X , 
x^-3X42 





[i] Find n`! (X) in the simplest form showing the domain of n^ 1 
]2[ If n ! (X) 23 sthen find the value of X 


3 2 
[5] [a] Itn, ون‎ =— and n, دون‎ S £2 FX 


ox x^-x 








»then prove that : n, =n, 
[b] In the opposite figure : 

If A and B are two events in a sample space S 

of a random experiment ; then find : 
[1] P(AMB) [8]P (A - B) 














[3] The probability of non-occurrence of the event A 


Model EU. 


Answer the following questions : 


wu Choose the correct answer : 
[1] The solution set of the two equations: X=3 و‎ y=4inIRx Ris 
(a) {64} (b) (453) (c) (d) Ø 
(2| The set of zeroes of the function f where f (X) = X2 + 4 مز‎ Ris 
(a) {2} (b) {2 »-2} (c) (a) O 
[3] If A and B are two mutually exclusive events of a random experiment » then P (A f B) = +++ 
(a) 0 (b) 1 (c) 0.5 (à) O 


[4] The domain of the multiplicative inverse of the function f : f (X) = Ne is 


x-3 
(a) R- {3} (b)R-{-2,3} (© R-{-3} (d) R 
[5] The two straight lines:3X+5y=0 و‎ 5 X—3y =0 are intersect in 








(a) first quadrant. (b) second quadrant. (c) the origin point. (d) fourth quadrant. 
[6] If P (A) 20.6 » then P(A) = 
(a) 04 (b) 0.6 (d) 1 
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E [a] Find in R the solution set of the equation : 3 22-5 X +1 =0 


by using the formula “approximate the result to the nearest two decimal places”. 


[b] Simplify : 

x?-8 X43 
a M our 
X^-x-6 X!«2X«4 


5 [a] Find in R x R the solution set of the two equations: X-y =1 » X?«y?-25 


n(X)= » showing the domain of n. 








[b] If A and B are two events of a random experiment and 
P(A)=03 > P(B)=0.6 » P(ANB)=0.2 
Find :(3]P( AU B) [BIP (A-B) 


u [a] Solve the following two equations in R xR: 2X-y =3 » X+2y=4 


[b] Simplify : 


X?«3xX . 2x 
x*-9 'x«3 


[a] Simplify : 


22+21 X+3 A : 
n(X)= SET gS OG showing the domain of n. 


n(X)= » showing the domain of n. 


[b] Graph the function f where f 039 2 22-1 » x€[-3 53[ >from the graph 
find in R the solution set of the equation : X?— 1 = 0 


= 
wall] | 25.‏ رياضيات - لفات (كراسة) /1 إعدادى/تكزم + 4) 
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n Algebra and Probability 
Cot? 
Cairo Governorate / | 
rael 


Answer the following questions : (Calculator is allowed) 








u Choose the correct answer from those given : 
]3[14 the two equations X+3y=6 » 2X+m y= 12 have an infinite number of 
solutions »then m = -...... م‎ 
(31 (b)2 (c)3 (d)6 
(2]1f 21-3 2 1 معط و‎ k = 
(3)-3 (b) zero (c)3 (d)8 
(3|The set of zeroes of the function f : f (X) = zero is +- 5 
@)R- {o} (b) 2 (e) {0} OR 
(4]If 22 + +ع) - 4 -عز ج‎ 2( (X-2) معط و‎ 2> ٠ 
(2-2 (b) zero (c)2 (d)4 
[8]If the two events A » B are mutually exclusive events from the sample space of 
a random experiment ; then P (Af B) = s- 
(1 OE (09 (d) zero 
[6]If| X|27 »then X=- . 
(27 (b)-7 (c) 7 (d) 14 























[a] Two real numbers their sum is 40 » and the difference between them is 10 و‎ 
find the two numbers. 
x 


[b] Find n (X) in the simplest form د‎ showing the domain where : n (X) = Xa CE EE x a 
= xi- 








5 [a] Find in R x R the solution set of the following two equations together : 
1-3-0 و‎ x?«y?z25 


[b] If n, w= 


» prove that : n, Q9 2n, OO) for all the values of X which belong to the common 
domain and find this domain. 








5 [a] Find n (X) in the simplest form د‎ showing the domain where : 
x'-8 ,.  X«3 


iQ=— — جايو‎ 
X"-X-6 X 42X-«4 
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[b] Find algebraically in IR the solution set of the equation : 2 X ?45X-620,; 
approximating the results to the nearest one decimal place. 





( EJ [a] If A » B are two events of the sample space of a random experiment and 
p: 
P(A)=0.7 و‎ P(B)=05 » P(A(1B)-203 
» find : [7] P (A U B) (8) P(A- B) 
—X 
X43 
[1] Find n^ ! (9s showing the domain of n d [8]Ifn* ! (X) =4 و‎ find the value of X 


eu Giza Governorate / 


Answer the following questions : 


[b] If n (X) = 





wW Choose the correct answer from the given ones : 
[7] If the perimeter of a square is 16 cm. د‎ then its area = -- 
(a) 4 (b) 8 (c) 16 (d) 64 


[2] The domain of the function n : n (X) = X 1 


(a) {-1} (b) R- {1} (c) {1-1} (d) R—{1 >—1} 
If 4 x=2 > then } x= 

(a) 2 (b) 3 (c) 6 (d) 8 
[4] The number of solutions of the two equations X+y=1 > X+ y =2 together 

in IR x Ris 


Bom 


(a) zero (c) 2 (d) 3 
[5] If X?-- k X 81 isa perfect square » then k = 
(a) £6 (b) +9 (c) +18 (d) +81 
[8] If ACS of a random experiment » P (A) + P(A) 22 k » then k = 1 
(2) ! OE © 4 @ 4 





[a] By using the formula find in R the solution set of the equation : 


2x?-5X+1=0 rounding the results to two decimal places. 


[b] Find n (X) in its simplest form where : 
x?-4. x'!-x-6 


n(X) - کپ‎ 
X°-8 X -2X-«4 


» showing the domain. 


E 
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u [a] A right-angled triangle of hypotenuse length 10 cm. and its perimeter is 24 cm. 
Find the lengths of the other two sides. 


[b] If A » B are two mutually exclusive events of a random experiment 
;P(A)202 و‎ P(B)=0.5 find : P(A U B) and P(A— B) 


x?-ax 
52 [al Ifn تق = وم‎ ELIT 


»find : T n^! (X) in the simplest form د‎ showing the domain of n 1 
[2| The value of Xifn ' (X) =2 

















[b] Find the solution set for the following equations algebraically in IR x IR : 
X+2y=4 , Lm 








[a] If n (X) = * Tx » then find n (X) in the simplest form » showing the domain. 


-] 1 


2 
[b] If n (X)= x? = EX 6 on p oem »then show whether n, =n, or not and why. 


3) Alexandria Governorate 4 


Answer the following questions : (Calculators are allowed) 








u Choose the correct answer from those given : 
[1] The set of zeroes of the function f where f (X)=X+4in Ris 
(a) {4 ,-4} (b) {- 4} OR 


(8]If X?y-^-8 » then 3 = 


1 
(a) 35 (b) چ‎ (e)2 


The equation of the symmetric axis of the curve of the function f 

where f (X) = X? -4 is 

(a)x=-4 (b) X = zero (c) y = zero (d)y=-4 
4) The solution set of the equation : x?-9in Qis 

(a) (- 3) (5) {3} (c) 6 (d) (- 353] 
5| If ACS of a random experiment and P (A) = 2 P (A) » then P(A) = e- E 
(c) 2 (1 
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wa [a] Find the solution set of the two equations : 
X-yz0and 22 + Xy برج‎ 2 27 in Rx IR 
[b] Find the common domain for which n, (X) and n, (00 are equal د‎ where : 
2 2 
QXUX-H , n (9227-2X-3 


ilo Tor K+ 2X41 





B [a] By using the general formula ; find in R the solution set of the equation : 
2x?«5x20 
[b] Find n (3) in the simplest form » showing the domain where : 
3 
n(X)= x -1 ER 3 
XX X +X 


a [a] Find algebraically the solution set of the two equations : 


2X+y=1 و‎ X+2y=SinRxR 
[b] Find n (X) in the simplest form » showing the domain where : 
262 دب‎ x45 
oum 
-1 X°+6X+5 


5 X= 9€ 
9 [al If n ون‎ = EE 


[1] Find n^ ! (X) in the simplest form » showing the domain on n ! 
[8] If n^! (239 23 و‎ then find the value of X 


n(X)= 





[b] If A and B are two mutually exclusive events of a random experiment and 


P(A)=4 > P(AUB)= 55 » find : P (B) 





4) El-Kalyoubia Governorate 4 


7 





Answer the following questions : 


wu Choose the correct answer : 

(A) If 2ع‎ +k -عز‎ 21 = (X-3) (X+ 7) و‎ then k = o 
(2-2 (b) 4 (c) 8 (d) 20 
[2] One of the solutions for the two equations: X- y =2 > XA y 2-0 


(a) (- 4 »2) (b) 2 5-4) (c) 350 (d) (4 »2) 
(8]If 5X-?- 1 ,then2 X? =... 


(a) 36 (b) 9 (c) 18 (d) 3 
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(4) IfA(1B =Ø »then P(A- B) = 

(a) P(A) (b) P (B) (c) P (B - A) (d) 1 
[5] If the width of the rectangle is 3 cm. » and its diagonal length is 5 cm. » 
then its length is 





«3 


(c) X*y*l (d)X+y 





B [a] If A and B are two events from the sample space of a random experiment and 
P(A)=0.8 و‎ P(B)207 و‎ P(ANB)=0.6 
» find : [1] P (A U B) [E The probability of non-occurrence of the event A 


[b] A rectangle with a length more than its width by 4 cm. If the perimeter of the rectangle 
is 28 cm. د‎ find the area of the rectangle. 








[a] Find in R x R the solution set of the two equations: Xy 20 و‎ X?+Xy+y?=27 


2 
[b] Find n (X) in the simplest form د‎ showing the domain : n (j= 2X. +2 
X^-27 X°4+3X+9 





52 [a] Find in R the solution set of the equation :2 X?-4 X + 1-0 
approximating the results to one decimal place. (using the general rule) 


=X + Ex nd‏ لكا كه 
[b] If n, O0 — V X UA > noo- WE PY » prove that : n, =n,‏ 
showing the domain :‏ د EJ [a] Find n (X) in the simplest form‏ 
2 2 
noo 2X pb NS E A9‏ 
X -8 X^-x-6‏ 
[b] If the domain of the function f where f (X) =‏ 
then find the value of each of m and k‏ 


5) El-Sharkia Governorate / 


Answer the following questions : (Calculators are allowed) 


x 


xg cam RH {2 okt , 





wW Choose the correct answer from the given ones : 
[1] If the domain of the fractional function n (X) is R — {2 935 4} و‎ then n (3) = eere 
(a) 3 (b) 2 (c) 4 (d) not exist 
(8IfX?-y?25 و‎ Xy =2 where XER ; y ER » then (X+ y)? = 
(a) 7 (b) 9 (c) 5 
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(3| The point (2 »— 1) does not belong to the straight line whose equation is 
—Á (b) X-y=3 (c) x22 (y-5 

[a] If n (9) = > then the domain of n^ 

sets (b) R- {o} (c)R-{1} (à) {1 0} 
The two straight lines L, : 3 X+7 y =0 and L, : 5 X+ 9 y =0 are intersecting 





inthe ssi 


(a) third quadrant. (b) fourth quadrant. (c) first quadrant. (d) origin point. 








[6] IfA و‎ B are two events from the sample space of a random experiment and A C B 
» which of the following expressions is false ? 

(a) P (A U B) - P(B) (b) P (A N B) =P (A) 

(c) P (A — B) = zero (d) P(A— B) = P(B) 








a" [a] By using the general formula د‎ find in R the solution set of the equation : X (X —2) = 1 


[b] If n Q9 - ةع‎ +X +X, B" 24, 
TT x 


[a] Find the solution set in R x R of the two equations: 2 X-y=3 و‎ X+2y=4 


2 
wii n (99222 A 10205 
2-9 X —-6X-49 


» find n (X) in the simplest form » showing the domain. 


find n (X) in the simplest form » showing the domain. 








[a] Find the solution set of the following two equations in IR x IR : 
X+2y=2 » 2+2 ع1‎ -2 


[b]Ifn و0‎ 21-3 » n, C9 2 5X و‎ show whether n, = n, or not. 





B [a] In a random experiment » a regular dice is rolled once and observing the upper face. 
If : A: The event of getting an even number. 
B : The event of getting a prime number. 
»find : -— » P(B) » P(AUB) 
[b] If n Q9. = t + x where the domain of n is IR — {0 4] » and n (5) =2 
» find the value of each of : m عاد‎ 
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EI-M: Governorate 





Answer the following questions : (Using calculator is permitted) 


uu Choose the correct answer from those given : 
(1) 
(b) gero (c) gis 
[2| The necessary numbers to complete the pattern : 


t 30.4 2 — ie i sE 


(08,8 212 (b)0.8 51 51.2 (c) 0.6 50.8 51 (d) 0.8 51 54.1 
[3| The multiplicative inverse of the number 1 -V2 is 


@ 1 +2 (12-1 @-(1+12) «y LH 
(4] The domain of the function n! (X) = xri is 

(a) R (b) R- {4} (c) R-{-4} (d)IR - 4 ,-4] 
[5] The two straight lines: 3 X -5y =0 و‎ 5 X +3 y =0 intersect at the 

(a) 1* quadrant. (b) 3 quadrant. 


[6] If P (A) 23 P(A) و‎ then P(A) = 000000. 
@ 3 (51 o} 








(c) origin point. (d) 4'" quadrant. 


w4 


[a] Find in R x R the solution set of the following two equations : 
2X-yz3 و‎ X+2y=4 





[b] Find in R by using the general formula the solution set of the equation : 
3 X? = 5 X — 1 rounding the result to the nearest two decimal digits. 


; 6 
| [a] If the set of zeroes of the function f : f (90 = XX is {3} and its domain is R- {2} 





» find the value of each of a and b 


3 3 2 
[b] If n (X) = ze قت‎ NE. +2% DX » find n (X) in the simplest form » showing 
x°-3X+2 2X°+X-3 





the domain. 





[a] If n (X) = x xa ¬ per » find n (X) in the simplest form » showing the 


domain » then find n (4) if it is possible. 


[b] Find in R x R the solution set of the two equations : X + y 24 > s 
where X € 0; y #0 


zls 


34 


| هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى PERT‏ 





Final Examinations / 


a [a] If n, O0 = X45 X F6 andn, وو‎ = EE S > isn, =n, ? and why ? 


[b] If A and B are two events of the sample space of a random experiment » and 
P(A)=} > P(B)= } and P(AUB)= & »find each of the following : 


(3]P(AfB) ges [3] P(AU B) 








Answer the following questions : 


uu Choose the correct answer : 

[1)If2**! = 1 ,then XE 
(a) {o} (b) {0 »- 1} (€) {-1} WR- (- 1) 

[8] The number of solutions of the equation X — y = 0 in IR x IR is 
(a) ! (b) 2 (c)3 (d) infinite 

[3]In the experiment of tossing a piece of coin once د‎ if A is the event of appearance 
of a head د‎ 8 is the event of appearance of a tail د‎ then P (AU B) = -- 
(9) 3 (1 «9 

[4)The set of zeroes of f : f (X) = p. 
@ R- {2} (b) R- {3} (c) {2} «2 

[5]If the curve of the quadratic function f passes through the points (- 1 »0) »(0 »—4) 
و 4( و‎ 0( » then the solution set of the equation f (X) = 0 in I is 


(a) [-1 50} (b) [-4 50} (€) {- 154] (d) {45-4} 
(8)IfAx? = 25 و‎ then X= 
(a) 5 (b) #5 (c) 25 (d) + 5 








Ba" [a] If A and B are two events in the sample space of a random experiment and 
P(A)205 » P(AUB)=08 > P(B)=X » P(A(1B)-0.1 
Find the value of : X and P (A - B) 


[b] If n GO 2 X + € و‎ n ١ (X) in the simplest form » showing the domain of n: ! 





( Jg [a] Find n € in the simplest form » showing the domain of n where : 


z x 
8 COE ns X-2 X42 


[b] Find algebraically in R x R the solution set of the following two equations : 
X-y=3 » y?- Xy-21 
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u [a] By using the general rule and without using the calculator » find in R the solution 
set of the equation : X^ + 2 X 4 = in the simplest form. 


2 2 
[b] If n, يه > کے ےون‎ (X قح‎ »isn, =n, ? With the reason. 
X°+X-6 x'-9 





5 [a] Find n (X) in the simplest form د‎ showing the domain of n where : 
220-1 XP مو‎ 
09 د‎ ` X+3 


[b] Find in R x R the solution set of the following two equations algebraically or 
graphically :y = X+4 و‎ X+y=4 


8) _ El-Dakahlia Governorate / 
Mu 


Answer the following questions : (Calculator is permitted) 


wu [a] Choose the correct answer from the given ones : 

(^| The solution set of the two equations X — 3 = 0 » y = 4 in R x IR is - 
(a) {3 » 4} (b) {G »4)} (c) {4 »3)} e 

[8]If A و‎ B are two events in a random experiment ; A C B » then P(A UB) = +--+ 
(a) P (B) (b) P(A) (c) P (AN B) (O 

[8]If 3 x 52225 > then y =-------------- 
(a)2 (b) 15 20 (d) 20 

[b] Find in R x R the solution set of the equations : 3 X y = 5 and X +2 y =4 





[a] Choose the correct answer from the given ones : 
| 1| The domain of the additive inverse of the function n : n (X) = ES ds e 
(a) R- {3} (b R- (-2) ()R-[-2.,3) @R 
| 2| The set of zeroes of the function f : f (X) 2X^e9imRis-e- 
(a)R (b) {3} (c) {3 »— 3} 
[8| The curve y =a X? + b X+ c cuts y-axis at the point 
(a) (0 » b) (b) (b »0) (c) (c »0) (d) (0 sc) 


i xx 5-xX 
[b] Find n (X) in the simplest form »showing the domain : n (X) = —;—— —-— — 
X°-1 x^-6x-«5 








B [a] If A » B are two events in a random experiment and P (A) = 0.6 » P (B) - 0.5 و‎ 
P(A(1B)20.3 find: P(AUB) > P(B) 
36 
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[b] Simplify to the simplest form د‎ showing the domain : 
3 - - 
ee El x 2X-2 
X^-2X41 X +X * 1 





4 5 X =_X?-3X+2 — 
C] [al lf n, و0‎ - 7X; > n ون‎ - J +2 > prove that : n, =n 
[b] By using the general rule » find the solution set of the equation : 
2 22 - 4 مز 0 - 1 +عز‎ R > rounding the results to two decimal places. 


2 





E [a] Find in R x IR the solution set of the two equations : X — y = 0 and X = 4 algebraically. 


2 
[b] If n Q9 = ——2 X _ 
(X—2) (X* + 2) 


(4) Find : n 1 (X) and identify the domain of n^ : 
]2[ If n^! 00 23 و‎ what is the value of X ? 


Ismailia Governorate / 





Answer the following questions : (Calculators are allowed) 


u Choose the correct answer from those given : 


(1]1f X is the additive identity element » y is the multiplicative identity element د‎ 
then 2X FEAT E 


(a) 2 (b) 3 (c)4 
(2) The set of zeroes of the function f : f (X) = 2 X—6 is 
(a) {1} (5 {3} © {5} 
(3]If'[x =2 » then x=. ge i 
(a)8 (b) 6 (c)4 
[4] The number of solutions of the two equations: 2 X-y =3 و‎ X+2y=4inRxR 








(b) zero (c)2 (d) infinite. 
]5[ 1) A » B are two mutually exclusive events of a random experiment د‎ 
then P (A) B) = see 


(a) Ø (b) 1 (c) zero 
[8)If X-y=3andX+y=5 sthenX*-y*+2=- 
(a) 15 (b) 16 (c) 17 








[a] Find in R x IR the solution set of the following two equations together : 
2X+y=1 و‎ X+2y=5 


_X?-3X+9 ENS. m 
[b] Ifn, > عبج - 0 يه و‎ > prove that : n, =n, 
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e [a] By using the general formula : find in R the solution set of the equation : 
3 X? — 6 X « — 1 (approximating the result to the nearest two decimals) 
[b] If the domain of the function n is R {3} where n (X) = genu 
“-aX+ 


» find the value of a 





ua [a] Two numbers ; their product is 10 and the difference between them is 3 
Find the two numbers. 


[b] Find n (X) in the simplest form » showing the domain of n where : 
X!«4x-5.  X«*5 


n(X)= + 
33-8 X!-2X«4 


» then find : n (3) » n (2) if it is possible. 





[5] [a] Find n (X) in the simplest form » showing the domain of n where : 
xi-3x x-1 
nog2.2—2, NEM 
و‎ x?«2x-3 


[b] If A and B are two events in the sample space of a random experiment and 
P(A) 204 » P(B) 20.5 and P (A N B) 20.2 


> find :(1) P (A U B) [2] P (A-B) 


10 Suez Governorate B 


Answer the following questions : (Calculators are allowed) 


u Choose the correct answer from the given ones : 
[1] The set of zeroes of f where f (X) = X— 5 is = 
(a) IR (b) {-5} (c) {5} (d) e 
[81 If ACS of a random experiment » P (A) = P (A) » then P(A) = 
( 4 €) 4 (o $ 
[8] The solution set in € x IR of the two equations: X=3 نزو‎ - is 
(a) {3 :4[ (b) {(4 5 3)} (c) R (à) Ø 
(4) If the ratio between the perimeters of two squares is | : 2 د‎ then the ratio between their 
areas IS ~- 
(21:2 (b) 2:1 


Bn ون‎ =X > then the domain of n^ ! = -+ 


(a) [- 1) (5 R-{-1 51} IR—{-1} 
(8]If ab 2 —3 و‎ then (a-b)? = 
(a) -9 (b) 12 
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EH [a] Find the solution set in R x R of the equations: X-y=3 و‎ 2X+y=9 
(Explain your answer » showing the steps of the solution) 


[b] Find n (X) in the simplest form s showing the domain of n where : 
x'-2x | 2X+6 


n 00 - حك‎ EIC 
X^-4 X^-5X-46 





B [a] Find in R x R algebraically the solution set of the two equations: X-y=0 و‎ Xy=9 


[b] Find n (X) in the simplest form د‎ showing the domain of n where : 


2 X-2x-3. Xl 
nO 77.3 TT 





[a] A and B are two events from the sample space of a random experiment and 
P(A)=0.3 و‎ P(B)20.6 » P(A(1B)-02 
Find : 3) P(AU B) [8] P (A) 
[b] Find n (X) in the simplest form s showing the domain of n where : 


2 

-2 1+1 x-1 
nog d x lxi uu 

XxX -1 XxX“ +X+1 





5 [a] Find the solution set for the following equation by using the formula in R : 
x^ 8252-630 (Rounding the results to two decimal places) 


[b] fn, 0ن‎ - 52€. , " E A 


2X«4 n a OA » prove that : n, =n, 





11 Port Said Governorate Á 
= 


Answer the following questions : 


wW Choose the correct answer from those given : 


[1] Which of the following graphs represents two equations of the first degree in two 
variables which have no common solution ? 


Y A 3 Y 

X } ( x x x e |Z x x x 

y y y y 
(a) (b) (c) (d) 


(2) The set of zeroes of the function f : f (X) = 262 + +ع2‎ 115 
(a) {1} (b) {- 1} (02 (a) {-1 51} 
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.3 | If the ratio between the perimeters of two squares is 3 : 4 و‎ 

then the ratio between their areas is -+--+ 

(33:4 (b)9:16 ) 9 

If ACS of a random experiment د‎ P (A) = 2 P (A) » then P(A) = 

(o 2 (OE: 04 

Ifn (0= X«5 

(a) R (big - {2} (c)R- {5} (d) R- {2 5-5} 

(8) If a fair die is rolled once د‎ then the probability of getting an even number and a prime 
number together equals «-------------- 


(a) 4 (b) i (c) zero (d)1 


a [a] If the domain of the function n: n (X) = ma de isIR— {3} 0 
aX 


x2 


> then the domain of the function n 7 








then find the value of a 


[b] A rectangle is of perimeter 22 cm. and area 24 cm? Find its two dimensions. 





a [a] Find in R by using the general formula the solution set of the equation : 22-2 X- 1 =0 
approximating the results to the nearest one decimal digit. 
[b] Find n (X) in the simplest form » showing the domain where : 


SSE 
mi) are o mS 





[a] Find in R x R the solution set of the two equations: X+3y=7 » 5X-y=3 
[b] Fínd n (X) in the simplest form » showing the domain where : 
22+21 x-3 
n (== ې‎ 
6 x!-4 XxX? -5%+6 








5 [a] A set of cards numbered from | to 20 and well mixed. If a card is drawn randomly 


» find the probability that the drawn card is carrying : 
[1] A number multiple of 4 (8. A number multiple of 5 
[3]A number multiple of 4 or 5 





X43 2 
[b]If n, Q0 = Ue P n; O0 = 22ج‎ 


» prove that : n (X) = n, (X) for the value of X which belong to the common domain 
and find the domain. 
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12) Damietta Governorate / 


Answer the following questions : (Calculators are allowed) 


wW Choose the correct answer from the given ones : 

[1]]f there are an infinite number of solutions of the two equations : X+4 y =7 > 
X+(k-!)y=7inRxR >thenk= 
(a)5 (b) 7 (d) 13 
[8)If BCA معطا د‎ P(A U B) = eee 
(a) 1 (b) P(A) (c) P(B) (d) 2 P (B) 
[8If X22 و‎ yz3then(y-229 9 = ............... 
(a)- 1 (b) zero (c)5 (d) 1 
(4)Ifab=3 و‎ ab? = 12 و‎ then b = 
(a) 4 (b)2 ()-2 (d) +2 
[5]If 3 is one of zeroes of the function f where f (X) = X?-3X+c>thenc= 
(a) 6 (b) 0 (c) - 6 (d)3 
[8]If a » b »c are three rational numbers where a < b and c is a negative number » 

then ac eee- be 


(a)> (b) = (c)s (d)« 





El [a] By using the general formula د‎ find in R the solution set of the equation : X + t =6 
» rounding the results to one decimal digit. 


E ديد‎ : ; 
[b] Simplify : n (X) = E ^ nii c » Showing the domain. 





[a] Find in R x R the solution set of the following two equations graphically : 
X+2y=4 » 2X-y=3 


xP-2X44 | 2 f 


b] Simplify : n (X) = M a M 
" p 2+8 txa 


» showing the domain. 





IE ans, Oee REPE 
+4 +4 


then prove iX. n =n, 


[b] Find in R x R the solution set of the two equations: X-y =2 » X? +y?’ = 


| [a] If the domain of the function n: n(X) 2 — X+! —_ is R- {5} , 


X?-aX425 





then find the value of a 


alyd) 41‏ رياضيات - لقات (كراسة) Y/‏ إعدادى/ت؟( م O‏ 
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Ns Algebra and Probability 








[b] If A and B are two events from the sample space of a random experiment » 
P(A)208 و‎ P(B)=0.7 و‎ P(A(1B) 20.6 
»find :[1]P (A U B) [2] The probability of non-occurrence of the event A 


© Kafr El-Sheikh Governorate e Wi sj 
9 7 <a 


Answer the following questions : (Calculator is allowed) 
u [a] Choose the correct answer : 








[1| If there is only one solution for the two equations X + 4 y = 5and3 X-ky- 15» 
then k can't equal -+++ 
(2) -4 (b) 4 (c) 12 (d) - 12 

[2] 1f 100-36 = 10—a » then a= - 
(a) 2 (b) 6 (c) 4 (d) 3 

|3| In the opposite figure : 





If A and B are two events in the sample space S 
of a random experiment » 
then P(«B-A) = 
1 5 2 3 
a) > (b) + (e) + (3 
[b] Find n (X) in the simplest form » showing the domain of n where : 


2x?.x- 2 
ع عسي رين‎ a نے‎ 
RE3 22 AX 





[a] Choose the correct answer : 
[1] If the domain of the function n : n (X) = —2 isR- [£23 8 
then the value of k — IOS SS RED 2 
(a) 15 (b) - 15 (c) 12 (d) - 12 
(2) If 6* = 12 , then 6X*! = .. 
(a) 66 (b) 13 (c) 27 (d) 72 
[3] The S.S. of the inequality : - X <3 in R is 
(a) [3 s-[ (b) ]3 : أ‎ (c) [-3 sf (d) [- 3 ]مه‎ 





3 2 
[b] If, => , n, Q9 = ASA , prove that : n, =n, 





[a] Find in R the solution set of the equation : 3 22+ 1 25 X» 
rounding the results to two decimal places. 


42 
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2 
[b] Ifn, دون‎ c2X- 5 on, 09-2 Bede » where the set of zeroes of n, is {-3} 
x^-9 B X^ -6X-49 = 
{4 Find the value of a 
[2] Find n (X) where n (X) = ni Q9 - n, (X) in the simplest form » showing the 


domain of n 














[a] Find algebraically in R x IR the solution set of the following two equations : 
3X+2y=4 و‎ X-3y=5 
[b] If A and B are two events from the sample space S of a random experiment 
»P(A)= i > 2P(B) 2 P(B) > then find P (A U B) in each of the following cases : 
(4|P(AM B)= i [2] A و‎ 8 are mutually exclusive events. 








a [a] Find in R x R the solution set of the following two equations : 
X-2y-120 » X?-xy=0 


[b] If n (X) = ——X— > then find: n ! (X) and identify the domain of n^ l 
(X-3) (X^ +2) 


14) El-Beheira Governorate y 


Answer the following questions : (Calculator is permitted) 





u Choose the correct answer from the given ones : 
(ifx*-y2=12 » X-y =3 sthenX+y s 
(a) 3 (b) 4 (c) 12 (d) 15 
If3 a=4b sthen û = temere 
(a) 2 (3 @ 4 
]3[ 165 X2 S? then $ x= 
(a) 10 (b) 15 (d) 25 
[4| The number of solution of the two equations X + y = 1 and y + X = 2 together in R x IR 
is- 
(a) zero (b) 1 (c) 2 (d) 3 
X+2 1 


[5] The common domain of the functions n, » n, where n, (X) = حك‎ > nj(X)-2—— 
z gore 1 12-4 2 X+1 








(a) {-2 5-1 52} (b) R-{-1,2} 

(c) R-{-2 5-152} (d) R 

[8] If ACB معط د‎ P (A U B) -- 

(a) zero (b) P(A) (c) P(B) (d) P(A B) 








ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tii]‏ 
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au [a] Find the solution set of the following two equations together in R x IR : 
y-X=2 » X? « Xy-4-0 
[b] Find n (X) in the simplest form » showing the domain of n where : 
ape Tu i E 1 





5 [a] Two acute angles in a right-angled triangle. The difference between their measures is 50° 
Find the measure of each angle. 


2 
[b] If n Q9 2 —X —2X — , find : 
(X — 2) (X^ + 2( 


[1]n^' (X) in the simplest form د‎ showing the domain of n^ 
[3] The value of X if n^! (29 23 


1 





a [a] By using the general formula د‎ find the solution set of the following equation in R : 
3x?-5x-1 (rounding the results to two decimal places). 


= 2X E22 g | 
[b]If n, 0) - Ay 9 Eg ET » then prove that : n =n, 


[5] [a] Find n (X) in the simplest form » showing the domain where : 


3-3 4 
n(X) = —————- ———— 
T xx BE 226-86 


[b] If A and B are two events from the sample space of a random experiment and 
P(A) =0.8 » P(B)=07 » P(A(1B) 06 
s then find : [1]P (A) [2]P (AUB) 





15) El-Fayoum Governorate 4 


Answer the following questions : (Using calculators is allowed) 


wW Choose the correct answer : 


[1]In the equation: a X? +b X +c =0 sif:b’-4ac>0,> then the equation has 
roots in IR 


(b) 2 (d) œ 
(8 3*-4 , 4Y 212 , then C = 
x41 
(a) 2 (b) 1 


2 
[3]If n (X) LXX _ د‎ then the domain of n^ ! is 
(x-2) (X^ +2) 


(a)R (b)R- {2} (c) R - {0} (d)R— {0 52} 
44 
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]4[ 1627 x 3! 2 6* , then k=- - 

(a) 14 (b) 7 (e) 6 (d) 5 

(S| If A and B are two mutually exclusive events from the sample space S of a random 
experiment د‎ then P (A — B) = 

(a) P(A) (b) P(A) (c) P(B) (d) P (8) 

[6 | The rule which describes the pattern (4 > E E 3 , $ >...) where n €z, is 


2 
(a) n+l 








1 n 28-1 
(nt 9 (a) n+1 





| [a] Find graphically in R x IR the solution set of the following pair of equations : 
3X-y+4=0 و‎ y=2X+3 


2 
[b] Reduce n ون‎ - X2—X ب‎ —X=5 _ 
x^-1 21-6 2+5 


[5] [a] By using the general formula » find in IR the solution set of the equation : 


xX? +3X+5=0 


to the simplest form » showing the domain of n 


2 
[b] If n )20 = i = + x t » find the simplest form of n (X) د‎ showing the domain د‎ 


then find n (1) 





If كم‎ Be گے‎ x26 × 
[ inf O e 2 Xone 
[b] The sum of two real numbers is 9 » and the difference between their squares equals 45 
» find the two numbers. 


show whether n, =n, or not. (give a reason)‏ و 





[a] If the set of zeroes of the function f : f Q0 =a X? +b X+ 15 is (3 »5} و‎ 
find the values of a and b 


[b] If A and B are two events of the sample space of a random experiment 
>P(A)=P(A) > P(ANB)= د رهم > طب‎ EPOD 
»find :]1[2 (B) [2P (A UB) 


Beni Suef Governorate yy 





Answer the folowing questions : (Calculator is allowed) 
u Choose the correct answer from those given : 
(1) If a coin is tossed once د‎ then the probability of appearing a tail equals 


@ i o4 (©) 3 (d) 1 
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(8| The set of zeroes of the function f where f (X) = ix i 


(a) {zero} (b) {2} (o) {3} (d) {2 »3} 

The equation 3 X + 4 y+ gZ = 5 is of the 

(a) zero (b) first (c) second (d) third 

4| The domain of the function f where f (X) = 2-8 ise G 

(a)R (b) R- {-2} (c)R- {3} (d)R-{-2 53} 
[S]IfX«y2 Xy-l0;thenX?y 4 xy?- 

(a) 10 (b) 20 (c) 30 (d) 100 

6] The solution set of the two equations: y = 4 و‎ X+ y =7 together in IR x is 

(a) (3 » 4) (b) (4 93) (c) {G »4)} (à) {(4 5 3)} 





[a] Find in R by using the general formula د‎ the solution set of the equation : 
x!-2(x41)20 


5x x^-5x 
b] If n, (X) = ——— n, (X) = — — 
| sx«o5M 2 62+ 10 2+ 25 


Jg [a] Find algebraically in IR x IR the solution set of the two equations : 
X+y=7 و‎ X?+y7=25 





» then prove that : n, =n, 





[b] Find n (20 in its simplest form د‎ showing the domain where : 


pcs 3x 
BU I| —— A 
LUE Eo 


5 [a] If A » B are two events from the sample space of a random experiment and 
P(A)=0.7 » P(B) 20.5 and P(Af1B) 203 
»find: P(A) > P(A- B) and P (AU B) 


[b] If the set of zeroes of the function f where f (X) = X?- 10 X ais {5} 
» then find the value of a 





[a] Find graphically in IR x IR the solution set of the following two equations : 
3X+y=3 و‎ 2X-y=7 


[b] Find n (X) in its simplest form د‎ showing the domain where : 
2 2 
fi (gs elg EE 


3 


xi xti 


46 
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Answer the following questions : (Calculators are allowed) 


wW Choose the correct answer from those given : 
[1] If k > zero » which of the following quantities is the greatest in the numerical value ? 
(a) 5-k (b) 5 +k (05k (a) 2 
(2\ifat+b=3 » a^-ab«b?-5 ,thena? +b = 
(a) 8 (b)9 (d) 25 
[3] Half the number 4° = 
(a) 23 
[4|The S.S of the two equations X 23 > y=4inRxRis 
(a) {(3 »4)} (b {(4 »3)} (c)R 


[5]If A و‎ B are two mutually exclusive events from the sample space of a random 
experiment » then P (A N B) = 

(a) 2 (b) zero 4 (d) 1 

T r ا‎ es X 
(6] The simplest form of the function f : f (X) = X«I + XI 
(b) 3 (c)2 (d) 





E 





[a] Find the S.S. in R for the equation : 3 x?-5X4120; using the general rule » 
rounding the result to one decimal place. 


[b] Find n (X) in the simplest form » showing the domain : 
5635-8 X!42X44 
(= ب‎ 
‘ X?-5X+6 و‎ 





[a] Find in R x R the S.S. of the two equations : 2 X + y = 1 و‎ X +2 y = 5 algebraically. 


[b] Find n (2) in the simplest form showing the domain where : 
x?- 2-5 10-2 ع2‎ 
n=% 2-9 x^-8X415 


( a [a] Find the S.S. in R of the two equations: X+y=2 ; 








[reel ine 
سين ا‎ 
[b] If n, Q9 =- xt - و‎ noga +, 


P E 2 x*- 
prove that : n,-n, 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tie]‏ 





V Algebra and Probability 





wu [a] If n (X) = —X'-2x . > find: n ! (X) » showing the domain. 
(x-2) (x? +2) 


[b] If A و‎ B are two events from the sample space of a random experiment 
»P(A)=03 و‎ P(B)=06 .و‎ P(AMB)=02 
find : (1) P (AU B) (2) P(A- B) 








/ 


Assiut Governorate A 





Answer the following questions : (Calculator is allowed) 


u Choose the correct answer : 


mir xz 1E 
1112-8 »then 6 x= 


@ 4 (b) 4 (c) 48 (d) 16 





(2] If there are an infinite number of solutions of the equations X + 6 y = 3 »2X+ky=6 
in R x IR s then k = ممم‎ 


(a) 4 (b) 6 (c) 12 
]3 | The set of zeroes of the function f where f (X) = x?-3is 


(b) {-73 } €) {3} « {-73 13} 


@ 35 (b) 25 (5-2 (Y5 +12 
(S| If the curve of the function f where f (X) = xm passes through the point (3 » 0) 
a then M = ممم مد‎ 


(a)3 (5 -3 (c) 6 (d)9 
[8] If X CS and X is the complementary event to event X » then P (X N X) moeeeeeem 
(a) zero (b) S (090 (d) 1 








[a] Find the solution set of the two following equations algebraically in R x R : 
3X-y+4=0 » y=2X+3 
x?-49 , X+7 
[b] If n Q9 = ae + m » then find n (X) in the simplest form and identify the 
domain and find n (1) 








[a] By using the general formula > find in R the solution set of the equation : 
X(X-— 1)2 5 و‎ rounding the results to one decimal place. 


48 
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2 5. y2 
iita 0522-4 .X-xt-6x 
Ib] Tf, Goo 2 og c SOT ax 





» prove that : ni (X)= n, (X) for the values of X which belong to the common domain 
and find this domain. 





5 [a] Find in R x R the solution set of the two equations: X-y-2 , X?4y?-20 


[b]IFZ( - {5} » f 0902 x2 - 3 X? «a > find the value of : a 





[5] [a] Find n (X) in the simplest form » showing the domain of n : 
= x-3 x-3 
n دک‎ — A 
eo x-7x«12 BEX 


[b] f S2 (2535455565758) » A2 (2545658) و‎ B={2535557} 
»find:[1]P(A) > P(B) (2) P(AU B) 


19 Souhag Governorate / 
£ — — 


Answer the following questions : (Calculators are allowed) 


uU Choose the correct answer : 


1]If X0 then 5X + x eee. 
x +) 21 


(29-5 (b)-1 (c)! (d) 5 

[2] f >: R—-R of )20 - 22 + ء +عدط‎ >» where a,b,c GF ,a=0>b#0is 
a polynomial function of the degree in X 

(a) second (b) third (c) first (d) zero 
162 = و لل‎ then x= 


(b)-2 (c) 1 (d)-1 


(b) > (c) < (d) # 
[5]If there are an infinite number of solutions in R x IR of the two equations : 
X+4y=7 و‎ 3X+ky=21 sthenk= 


(a)4 (b) 7 (d) 12 
If AC S of a random experiment and P (A) =2 P(A) »then P (A) = 

1 2 1 
( 2 (54 (eX (d)1 








»alsdl 49‏ رياضيات - لفات (كراسة) Y/‏ إعدادى/ت5( è‏ ۷) 
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9 Algebra and Probability 








Bu [a] By using the general formula (rounding the results to one decimal digit) » find in R the 
solution set of the equation : X (X — 1) 24 


2 B ed 
[b] If n, 09 = کہ‎ , n, (X) = +X +X , prove that : n, =n 


x*-x 2 








[a] Find the solution set of the following equations in IR x R : 
X-y=0 > X+Xy+y =1 
[b] If n Q9 = —X-2X. > then find : n ! (X) in the simplest form showing the 
X -3x«2 
domain of n7 





[a] SolveinRxR:2X-y-25 و‎ X+y=4 


2 
[b] Simplify : n (X) = EC g EL - d » showing the domain. 
^—- ^- * 


a] Simplify : n (x) = هرت قحف‎ — X*3.— , showing the domain. 
IE [a] plify : n (X) Pi Ri. dnd aw we wing the 


[b] If A د‎ B are two mutually exclusive events of a random experiment 
and P (A) 20.3 » P (B) 20.6 ,P (A N B) 202 
»find:P(A) > P(AUB) 





20 Qena Governorate 





Answer the following questions : (Calculators are permitted) 
uU Choose the correct answer : 


[1] The domain of the function f where f (X) = 4 z ds لمم‎ 
* 
(a) R-{-1} (o)R-{1 5-1} (OR-{1} 
(2) 10 + (10)? + (10)? ممص مد هبك‎ 
(a) 1000 (b) 3000 (c) 1110 (d) 1010 





(3) The two straight lines: X—y =0 » 3 X+2 y =0 intersect at the point 
(a) (0 »0) (b) (1 91) (c) (3 »0) (d) © »2) 
(a 64+36 =8 


(a)9 (c) 6 (d) 10 
If P (A) 23 P(A) » then P (A) = 

(a) i (b) i (c) 3 (d) i 
[8)]Ifab-3 و‎ ab? = 12 » then b = css... 

(a) 4 (b) 2 (0-2 (±2 








50 
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EH [a] Find in R x R the solution set of the two equations : 
X-2=0 و‎ y-3xy«5-0 


3 
x-3 


[5] [a] Graph the function f where f (X) = X? —2 X 4 3 over the interval [- 1 3] 


» then from the graph find in IR the solution set of the equation X? —2 X + 3 = 0 


[b] Find n (2) in the simplest form د‎ showing the domain where : n (X) = *3 ti 





2 
[b] If n (X) = +X > find n^ ! (X) » showing the domain of n ! و‎ then find n ! (0) 
1+5 2+4 





[a] Find in R the solution set of the equation :‏ لكأ 


2 x? ~5 X +1 =0 » approximating the results to two decimals. 


3 3 2 
[b] I£ n, Q9 = ot =X +X tX , prove that : n, =n, 





[a] If A and B are two events from the sample space S د‎ P (A) = 0.8 » P (B) 20.7 
„P(A B) 20.6 » find : 


[1] P (A) [8] P (AU B) [3] P (A - B) 


[b] Find n (X) in the simplest form د‎ showing the domain where : 


2 
ون م‎ = 2X ب‎ X42 
12-27 X'«3x«9 


Luxor Governorate / & 
| محافضة الأقصر‎ | 


Answer the following questions : 


u Choose the correct answer : 

If f 09 29 و‎ then 3 f )- X) = s 

(a)-3 (b) 6 (d) 27 
The set of zeroes of f : f (X) = zero is 

(a) 2 (b) IR (d) zero 
If Xy=45Xz=4,yz=4 where X sy و‎ ER” معطا و‎ Xy z= 

(a) 64 (b) 12 (c) 8 (d) 4 


If A د‎ B are two events of the sample space of a random experiment » ACC B » P(A) 202 
and P (B) 20.6 و‎ then P(«B- A) = eeren 


(a) 0.2 (b) 0.4 (c) 0.6 (d) 0.8 
i the number Q7» is 
(a) 3? (b (c) 36 (d) 35 
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[6] From the opposite figure : 
The S.S. of f 00 20 
in Ris- - 
(29 (5 {2} 
(c) {o} (a) (0 52] 





a [a] Find the common domain of the functions defined by the following rules : 
2-4 2x 
xi-5x«6 ' xi-ex 
[b] Find in R x IR the solution set of the two equations: y +2 X=7 » 2 22 + X«3y-19 








[a] Find n (X) in the simplest form and state the domain : 
x-3 
X) = = 3 - 
xx et oo a 12 
[b] A class has 40 students » 30 of them succeeded in math » 24 succeeded in science and 
20 of them succeeded in both math and science. If one student is chosen at random و‎ 
find the probability that the student : 
[1] Succeeded in math. [2] Succeeded in science only. 
[3] Succeeded in one of them at least. 





[EJ [a] Find in Rthe solution setof: 2 X?— x 2 -0by using the general rule where(1 1724.12) 


x fe 4 
Ib] fn, سكت 2 ون‎ » mO9- AC. provethat:n,-n, 





[a] Find n (X) in the simplest form and state the domain if : 
DOES "OP 3990 
100 = 3 XI-x-6 ^ 4xi-9 


[b] Find graphically in IR x R the solution set of the two equations : 
X+2y=8 » 3X+y=9 


22) Aswan Governorate 7 


Answer the following questions : (Calculator is allowed) 


u Choose the correct answer : 
{4)The solution set of the two equations X + y 20 و‎ y-5-0iniRxIR is 
(9 (b) ()1C555] (5165-5) 
52 
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(2) If 23 x 55 = 10% , then X= 
(a) zero (b)3 (d)9 


(a)3 (b) 6 (d) 12 
(4) If (5 X -4) = (y و‎ 2( sthenX+y=-- 
(a) 6 (b) 8 (d)25 


(BS) If f )20 =X? + X + a and the set of zeroes of the function f is {1 »—2} » then 
QA = cesses 


2 (51 ()-1 (d)-2 
[E] If ACB » then P(A UB) = c 
(a) zero (b) P(A) (c) P(B) (d) P(A NB) 


5 [a] Find in R x R the solution set of the two equations : 


3x-y--4 , y-2X23 





[b] Find n (X) in the simplest form » showing the domain of n where : 


XL-4x43. — X3 
n =e aw q£S — 
e9 meld By) 24+39 





[a] Find in R x R the solution set of the two equations : 
X-y=1 5 X?+y?=25 


2 
b] Ifin Qo = —X—2X- 
Dio Qon 3x42 


»find : n! (X) in the simplest form د‎ showing the domain of n! 





[a] Using the general rule » find the solution set of the following equation in IR : 
2212-5 2+1-0 
[b] Find n (X) in the simplest form » showing the domain of n where : 


n(X) =X t2X _ 22-6 
x?-4  x!-sx«6 





c2. 4ج د‎ _ "um 
E airn 00-52; 3 ny OO a, ge aln em 


[b] If A » B are two mutually exclusive events and P (A) = i >» P(AUB)= E 


2 


»find : P(B) 
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Answer the following questions : (Calculator is allowed) 


u Choose the correct answer from those given : 

[1] The degree of the function f : f (X) = X + x? —5 is the 

(a) first (b) second (c) third (d) fourth 

[2| The set of zeroes of the function f : f (39 27 is -+ 

(a) 2 (b) {7} (c) IR (d) R-{7} 

[3] If a + b =3 and (a+b) (a + 1) = 15 و‎ then ab = --............. 

(2-4 (b) 4 (c) -6 

4) The number of solutions of the equation : X = 3 in R x R is 

(a) zero (b) 1 (c) 2 (d) an infinite number. 


(5) If A and B are two mutually exclusive events of a random experiment » then : 
P(A N B) = ل‎ 


(a) P (A) (b) Ø (c) zero (d) P (B) 
[6] If n, and n, are two algebraic fractions » the domain of n, =R- X, 








(where X, is the set of zeroes of the denominator of nj) and the domain of توم‎ R- X, 


(where X, is the set of zeroes of the denominator of nj) 
»then the common domain of n, and n, equals 


(à) X, UX, (b) X, NX, 
(c) (&- X) U(R- X) (4 (& - X) f1 (R - X) 








[a] Find n (X) in its simplest form: showing the domain of n : 


xia 
n o gr سيو وت‎ | 
9 2+5 + 6 


[b] Find in R x R the solution set of the two following equations : 
و 7-17بربتير‎ y-x-3 


| [a] Find in R x R the solution set of the two following equations algebraically : 
3X-2y=4 و‎ X+3y=5 





[b] Find n (X) in its simplest form, showing the domain of n : 


| هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى PERT‏ 





Final Examinations _j# 





3 3 2 
allfn -Xl n 00- X-X +x-1 
Uw 100 Cx ” p LO DT. 


then prove that : n, =n,‏ د 


[b] Find n (X) in the simplest form, showing the domain of n : 








[a] If A and B are two events from the sample space of a random experiment» and 
P(A)=} > P(B)=2 » P(ANB)= 7b > then find: 
P(A) [2]P (AUB) [3P (B-A) 


[b] Draw the graph of the function f : f (X) = X? — 2 X + 1 in the interval [- 2 » 4] 


» then from the graph find in IR the solution set of the equation : x?-2xX+1=0 


NETA, 


YA aU 
24) South Sinai Governorate M Nb: 
ر‎ 5 2 





Answer the following questions : 


wu Choose the correct answer from those given : 


E o% 
2) If X? 225 و‎ then X= s 

@)-5 (b)+5 (c) 5 (d) 10 
[(8]If X -3y =7 » then X 3 (y +5) = ores 

says @)7 (022 (21 
[4] The probability of the impossible event equals 

(a) 1 (b) 4 (9 zer 
[5| The domain of f : f (X) = ae i is 


(a) R )R-{-2:2} ()R-{-2} (d) R- {2} 
[6] If A and B are mutually exclusive events, then P (A N B) = 
(a) Ø (b) zero (c) 0.56 


| [a] Find in R the solution set of the equation : X? — 2 X — 6 = 0 by using 


the formula » approximating the result to the nearest two decimal places. 
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[b] Find n (X) in the simplest form » showing the domain of n : 
2.44 2x? 
n حروم‎ EE و‎ ee 
[a] Find n (X) in the simplest form » showing the domain of n : 


n 00 = X عد‎ x 42X44 
x^-s X42 
[b] Find in R x IR the solution set of the following two equations algebraically : 


2X-y=3 و‎ X+2y=4 





2 0X Eie oops T 
[ ait, C= , n, (X)= c cep De that: n, =n 


[b] Find in R x R the solution set of the two equations : 
X-yz7 و‎ Xy=60 


2 


5 [a] Find n (X) in the simplest form » showing the domain of n where : 
X41 X+2 
n =—_X+1 0° _ XS 
oO KELE? 2-4 
[b] If A and B are mutually | ap^ events of the sample space of a random experiment 
and P(A)= 4 »P(AUB)= find : P(B) 





25) North Sinai Governorate y 


Answer the following questions : 


u Choose the correct answer from those given : 
(1 | One of the solutions of the inequality : 2 X - 3 > 3 where X EZ is 

(a) X23 (b X=-3 - (d) X2-7 
|glfX-y-23 و‎ X+y=9 stheny= 
(a) 6 (b -6 (d)-3 
[3]If a 24[3 و‎ b= , then a9 x p?! = 

3 
1 1 
(a) 3 (b) (d) -= 
x 2 13 
(4]If n (X) = ——— و‎ then the domain of n! 
2+5 

(a) R (b) R- {o} (c) R- {5} (d) R- {0 5-5} 
[s]IfX?-y?-15 و‎ X-y=3 معط و‎ X+y= 

(a) 5 (b) 13 (c) 18 (d) 45 
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[6 If a regular die is tossed once د‎ the probability of appearance of a number less than 3 


(OE (o + @4 





5 [a] If A » B are two events of a random experiment and 
zl md 22 
P(A) = > > P(ANB)= 5 و‎ P(D-$ 
» find : [7] P(A U B) EIP (A-B) 


[b] Find the common domain of n, >n, : ifn, 00 - د ون يم > علج‎ 


Jh. 
x'-9 x 





B [a] By using the general rule » find in R the solution set of the equation : x?-2x=4 
» rounding the results to two decimal places. 


[b] Find n (X) in the simplest form » showing the domain : 


nQQo-X-2X, 2+6 
XxX -4 X +5X+6 





[a] Find the solution set of the following two equations in R x R : 
X-yz0 و‎ Xyz16 


3 2 
[b] If n, Q9 = x 2 AS ا‎ that: nie m. 


"a د ی‎ "x-T^ 
in eo e+ لدع‎ 


» find : n (X) in the simplest form » showing the domain of n 


[b] Find in R x R the solution set of the following two equations graphically : 
X+y=4 و‎ 2X-y=2 


6 i S) 


Answer the following questions : (Calculators are allowed) 





u Choose the correct answer from those given : 

The solution set of the two equations : X + 2 =0 sy = 3 in R x R is 

(a) {2 »3)} (b) {G »2)} (e) {C2 »3)} (d) {(3 »-2)} 
(2)1f2°x3°=6™ , thenm= 

(a) 10 (b) 5 

If ACS of a random experiment; P (A) = 2 P (A) » then P (A) 


w4 (» 4 © 4 
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If (5 »X-—4)=(y ,3) »thenX+y= 

(a) 25 (b) 12 (d) 6 

The set of zeroes of f where f (X) = zero is 

(a) O (b) zero (c) IR (d) R— {O} 
(ej DP «c nz 

(a) I (c)-2 (d) zero 


[2] [a] Find the S.S of the following two equations in IR x IR : 


2X-y=3 و‎ X+2y=4 








x? 


[b] Find n (X) in the simplest form » showing the domain : n (X) = X-1 








B [a] By using the general rule, solve the equation : X? — X = 4 in R 
» approximating the result to the nearest two decimals 


3 3c 
[b] Prove that n, =n, if : n, Q9 = حل كت‎ 3n, (x) = a 





5 [a] Find the S.S. in R x R of the two equations: X—y =1 » X?^«y?-25 


>= 9 
| i ETE C 


[1] Find : n^ ! (X) and identify the domain of n^ ' 
(2]If n^! Q9 22 و‎ what is the value of X ? 





5 [a] Find n (X) in the simplest form » showing the domain where : 
22-8 X3 
1 0= d X-6  Xi«2Xv4 


[b] If A and B are two events from the sample space of a random experiment and 
P(A)203 و‎ P(B)=06 » P(Af)B)=0.2 
»find : [1] P(A UB) [8]P (A — B) 


/ 


27 Matrouh Governorate / 


Answer the following questions : 


uH Choose the correct answer from those given : 
[1]The two straight lines: X--2y 21 » 2X+4y=6are 
(a) parallel. (b) intersecting. 
(c) perpendicular. (d) intersecting and perpendicular. 
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(2| The solution set of the equation : x?-2xinZis 
(a) {2} (b) (052) (o {0 »2} (a) {0 »2)} 


(3) The intersection point of the two straight lines: X= 1 and y-2=0 
lies on the quadrant. 


(a) first. (b) second. (c) third. (d) fourth. 
(4]If AC B, then P (A U B) = . 

(a) P(A) (b) P (B) (c) P(A 1B) (d) zero 
]5 | If X is a negative number: then the largest number from the following is 

)8( 5 + عد‎ (b 5x (c)5-X 

[6] The set of zeroes of the function f where f (X) = 4 is 

(a) zero (b) {4} (c) {0 54} 




















a [a] By using the general formula » find in IR the solution set of the equation : 


X+ + + 3 = 0 where X #0 » rounding the results to two decimal places. 


2 
[b] If n (Xx) = = = » then reduce n (X) to the simplest form » showing the domain of n 


5 2 
[a] Simplify : n Q9 = 2 + imm » showing the domain. 


[b] If the sum of two positive numbers is 9 » and the difference between their squares is 27 » 
find the two numbers. 


| a] If A » B are two events from the sample space of a random experiment and 
P(A)=03 > P(B)=0.6 » P(AMB)=0.2 
»find : 1)P (AUB) [8]P(A-— B) 
- ون رم و‎ = +X 


= 
[b] If n, 00 = 5X t sg 


x2 »then prove that : n, =n, 





5 [a] Find n (X) in the simplest form » showing the domain where : 
3x x-1 
= — کو‎ 
nO) = 2 * 1x? 
[b] Find the solution set of the following two equations graphically in R x R: 
y=X+4 و‎ X+y=4 
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E- Geometry 


E Choose the correct answer from those given : 





A chord of length 8 cm. is drawn in a circle whose diameter length 10 cm. 
»then the distance between this chord and the centre of the circle equals 


(a) 2 cm. (b) 3 cm. (c) 4 cm. (d) 10 cm. 
(2| The number of axis of symmetry of the circle equals 
(21 (b) 2 
(c)3 (d) an infinite number. 

If AB is a chord in the circle M and m (Z MAB) = 30° > then m (Z AMB) = ........... 


(a) 30° (b) 60° (c) 90° (d) 120° 





E 





In the opposite figure : 
‘AB and BC are two chords of the circle M whose radius length = 5 cm. 
» MD _L AB and cuts AB at D and cuts the circle M at E 
»X is the midpoint of BC , AB = 8 cm. and m (Z ABC) = 56° 
Find : {1 m(Z DMX) [2] The length of DE {3]sin(Z DBM) 











Till lesson 2 - unit 4 


E Choose the correct answer from those given : 


[1] The circumference of a circle = 6 Jt cm. » the straight line L is far from its 
centre by 3 cm. » then the straight line L is -.-.-.----- 


(a) a tangent to the circle. (b) a secant to the circle. 


(c) outside the circle. (d) a diameter of the circle. 


[8]If the length of the perpendicular line segment from the centre of the circle M on the 


straight line L equals 6 cm. and radius length of the circle = 3 cm. » then L 
the circle. 


(a) is a secant to 
(c) is outside 
[3]In the opposite figure : 
AB isa tangent to the circle M 
əm (Z B) = 30° و‎ then CB = ........... cm. 
(a)3 (b) 6 


In the opposite figure : 


(b) is a tangent to 
(d) is passing through 





M is a circle whose radius length is 6 cm. » 
XY = 8 cm. ; MY N the circle M = {Z} ZY 24 cm. 
Prove that : XY isa tangent to the circle at X 
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—  WENDEHO eee 


E Choose the correct answer from those given : 


[1] M and N are two intersecting circles whose radii lengths are 6 cm. and 4 cm. 
„then MN € 


(a) [10 » eof (b) [2 :10] (c) ]o :2] (d) ]4 :6] 
(2| The two tangents drawn at the two ends of a diameter in a circle are 
(a) parallel. (b) intersecting. (c) perpendicular. (d) coincide. 


[3| The point belongs to the circle whose centre is the origin point and the 
length of its radius is 3 units. 


(a) (1 )2ء‎ w) (5 »-2) © (2 ; 1) « (¥3 1) 
E In the opposite figure : 
M and N are two intersecting circles at A and Bs C C BA 
و‎ D Ethe circle N » m (4 MND) = 130? » m (Z BCD) = 50* 
Prove that : CD is a tangent to the circle N at D 








Till lesson 4 - unit4 


E Choose the correct answer from those given : 

[1] If the radius length of the circle M is 5 cm. » and the radius length of the circle 
Nis3cm. » MN=8cm. sthen the two circles M and N are 
(a) distant. (b) intersecting. 
(c) touching externally. (d) touching internally. 

[2] In the opposite figure : 
If AB is a chord in the circle M ١ CD ل‎ AB 
»M€CD ;AB = 4 cm. and m (Z AMD) - 
»then the length of CD = .......... 
(a) 4 cm. (b) 8 cm. (c) 12 cm. (d) 16 cm. 


[3]If AB = 8 cm. » then the number of circles each of radius length 5 cm. and passing 
through the two points A » B is 


(a) 1 (b)2 
(c) zero (d) an infinite number 





Draw A ABC where AB 23cm. » BC = 5 cm. and AC = 7 cm. 
»then draw a circle passing through its vertices. How many circles can be drawn ? 








3 
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Till lesson 5 - unit 4 





E Choose the correct answer from those given 
[7] It is impossible to draw a circle passing through the vertices of a 





[2] In the opposite figure : 
ABC is a triangle inscribed in the circle M 


» MD = ME and m (Z M) = 120° 

s then m (4 C) = eenas " 

(a) 30° (b) 60° (c) 90° (d) 120° 
(3) If M is a circle of circumference 8 Jt cm. »A is a point on the circle د‎ then MA = 


;D is the midpoint of AB ; E is the midpoint of AC AN 
ii 


(a) 5 cm. (b) 7 cm. (c) 4 cm. (d) 6 cm. 


(a) rectangle. (b) triangle. (c) square. (d) rhombus, 





In the opposite figure : 





[2]E is the midpoint of AD 


A 
M and N are two distant congruent circles ; E is the 
midpoint of MN Draw AE to cut the circle M at A 
and B and cut the circle N at C and D 6 
Prove that : (1) AB = CD I 7 








— SEO. Till lesson 1 - unit 5 


a Choose the correct answer from those given : 


[1 | The length of the arc opposite to the central pe ese measure is 90? in 
a circle of radius length 7 cm. equals 


(a) 11 cm. (b) 22 cm. (c) 44 21 (d) 33 cm. 
[2)In the the opposite figure : 4 

If AB// CD »m (AC) = (2 X)° , m (BD) = (X + 20)° " 

s then m (Z AMC) = ........... 

(a) 60° (b) 40° (c) 20° (d) 100° 
[3] In the opposite figure : 

m ( C) = 55°  ME- MD, ME L AC MD L AB 

s then m (Z A) = -.......... 

(a) 55° (b) 70° (c) 60° 











In the opposite figure : 

M is a circle 

»m (4 MBC) = 32° 

Find with proof : m (BC) 
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Till lesson 2 - unit 5 


E Choose the correct answer from those given : 
[1]The inscribed angle subtended by a minor arc in the circle is 
(a) acute. (b) obtuse. (c) right. (d) reflex. 
[2] If the straight line L is a tangent to the circle which its diameter length is 6 cm. » 
then the distance between L and the centre of the circle is ----.-.---- cm. 
(a)3 (b) 4 (c) 5 (d) 6 
]3 | In the opposite figure : 
AC and BD are two chords 
in a circle intersecting at E » m (Z A) = 35? 
»m (Z AED) = 115? , then m (AD) = ........... 
(a) 70° (b) 80° (c) 115° (d) 160° 





a In the opposite figure : 
‘AB is a diameter in the circle M 
» DC // AB >m (4 AMD) = 70° 
Find : 11m (Z ACD) [2| m (Z ABC) 


ا لبقت 


— NU. Till lesson 3 - unit 5 


89 Choose the correct answer from those given : 
[1 In the opposite figure : 
AB = AD and m (Z ABD) = 65° 
s then m (4 C) = ree 
(a) 65° (b) 25° 
(c) 50° (d) 30° 
(8| The number of circles passing through three collinear points is 
(a) zero (b) one (c) two (d) infinite 
(3]In the opposite figure : Geely) 
Ifm (AC) = 60°, then : 
The value of X = ........... 
(a) 60° (b) 25° 








Ø In the opposite figure : 
ADN BC = [E] 
( and EA = EB 





Prove that : AD = BC 
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Till lesson 4 - unit 5 
a Choose the correct answer from those given 
1 


(1]In the opposite figure : 








If the figure ABCD is a cyclic quadrilateral 
s then X= .......... 


(a) 20° (b) 70° 
(c) 40° (d) 10° 
(2) Two circles M >N د‎ the lengths of their radii are 10 cm. » 6 cm. and MN = 4 cm. » 
then the two circles are 
(a) disjoint. (b) intersecting. 
(c) touching internally. 


(d) touching externally 
(3]In the opposite figure : 


— 
M is a circle »m (BC) = 70° 


C, 
B ^ 
s then m (Z D) = s 
(a) 110° (b) 100* (c) 135? (d) 125° 
iin the opposite figure : 


M and N are two intersecting circles at A and B 


» DA intersects the circle M at E » if: m (Z C) = 75° 
Find with proof : m (Z BME) 
< 








Till lesson 5 — unit 5 


E Choose the correct answer from those given : 
1 


[T] Which of the following figures is a cyclic quadrilateral ? 
(a) The rhombus. 


(b) The parallelogram. 
(c) The rectangle. (d) The trapezium. 
(2]In the cyclic quadrilateral ABCD » if m (Z A): m(Z C) 2 1:25thenm (ZA) = 
(a) 60° (b) 90° (c) 100° 


(d) 120° 
(a)2 


(3) If A and B are two points in the plane where AB = 4 cm. » then the length of the 
radius of the smallest circle can be drawn passing through A and B equals - 


(b)3 (c)4 
Bina the opposite figure : 





(d)8 
AB is a diameter in the circle M ; CD L AB 





Prove that : [1] The figure ADEC is a cyclic quadrilateral 
Em DCE) =-} m (EB) 


DO 
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Quizzes 7 


- SD v lesson 6 -unit5 — | 


ED Choose the correct answer from those given : 





| 1I The number of common tangents drawn to two distant circles is 
(a) four. (b) three. 
(c)two. (d)an infinite number. 


|2 |The centre of the inscribed circle of any triangle is the point of intersection of 
(a) its altitudes. (b) the bisectors of its interior angles. 
(c) the axes of symmetry of its sides. (d) its medians. 


3 The central angle whose measure — 60? is opposite to an arc of length equals 
the circumference of the circle. 


L r ryt v» 
(a) 7 (54 (e) 4 (d) € 
®t the opposite figure : 


AB د‎ AC are two tangent segments to the circle M D is ry’ “SS 1 
»m(Z BAM) = 30° ,DE BC (the major) CN d 





Find : |! |m (Z ACB) |? m (Z BDC) 








— WwW Till lesson 7 - unit 5 


E Choose the correct answer from those given : 
|1/ The measure of the tangency angle is 
subtended by the same arc. 
(a) twice (b) half 
[2] In the opposite figure : 


ps 
the measure of the central angle 


(c) quarter (d) equal to 


AD is a tangent to the circle at A 

sif m (4 DAB) = 110° د‎ then m (4 ACB) = 

(a) 70° (b) 60° 

(c) 55° (d) 35° كت‎ 
(3]In the cyclic quadrilateral ABCD » if m (Z A) = i m (4 C) s then m (4 C) >... ex 


(a) 45? (b) 90° (c) 135? (d) 60° 





In the opposite figure : 

ABCD is a parallelogram and E € BC such that : AB = AE 
Prove that : (1 | The figure AECD is a cyclic quadrilateral. 
(2) AD is a tangent to the circumcircle of A ABE 
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nal revision on geometry 











The straight line passing through ] 
the centre of the circle and the 
midpoint of any chord of it (not 
passing through the centre) is 
perpendicular to this chord. 








The straight line passing through 
the centre of the circle and 
perpendicular to any chord of it 
bisects this chord. 








The perpendicular bisector to any 
chord of a circle passes through the 
centre of the circle. 


A is outside the circle M 


Ais on the circle M 





If AB is a chord of the circle M 
and C is the midpoint of AB 
> then : MC L AB 








If AB is a chord of the circle M 1 
and MC ل‎ AB » where C C AB 
»then : C is the midpoint of AB 





If AB is a chord of the circle M 

is the midpoint of AB and‏ © و 
the straight line L L AB from the‏ 
point C » then M Ethe straight‏ 
line L‏ 





€ Position of a point with respect to a given circle > 


Ais inside the circle M 





\ 


If MA>r 


| 


If MA=r 


i 


If MA«r 


© OQ © 
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Position of a straight line L with respect to a circle n1 which 
at distance MA from its centre 


| L lies outside the circle M| | L touches the circle M| | L is a secant to the circle M | 


١ 1 ١ 


If MA>r If MA-r If MA«r 


L L 
X 

A =) 

Y 


* LN the circle M = Ø » LN the circle M = {A} * LN the circle M = {X 5 Y] 
» LN the surface of ® LN the surface of * LN the surface of 


the circle M = Ø the circle M = {A} the circle M = XY 
XY is called the chord of 
intersection 

















The tangent to a circle is If L is a tangent to the circle M 
perpendicular to the radius at the point A »then MA LL 
drawn from the point of 

tangency. 








— = 
The straight line which is If AB is a diameter of the circle M 
perpendicular to the diameter of LL AB at the point A و‎ then L 
a circle at one of its endpoints is a tangent to the circle M at the 
is a tangent to the circle. point A 











The two tangents which are If AB is a diameter in the circle 
drawn from the two endpoints M د‎ Land K are tangents to the 


of a diameter of a circle are circle M at A » B د‎ then L// K 
parallel. 
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Position of the circle m with respect to the circle N 


To determine the position of the circle M (with radius length r,) with respect to the circle N 
(with radius length r5) » find r} — r, sr, + r, د‎ then use the following diagram to determine 
the position (where r; > r5) 


The line of centres of two If the two circles M and N are 
touching circles passes touching at A » L is a common 
through the point of tangency tangent to them at A » then 
and is perpendicular to the MN LL 

common tangent at this point. 


The line of centres of Tf M and N are intersecting 
two intersecting circles is circles at A and B د‎ then 
perpendicular to the common MN L AB و‎ AC = BC 


chord and bisects it. (MN is the axis of symmetry of AB) 








* It is possible to draw an infinite number of circles passing through a given point. 


* There is an infinite number of circles that can be drawn to pass through the two points 
A and B and all their centres lie on the axis of symmetry of AB 


* The smallest circle passes through the two points A ; B is the circle in which ABis 
a diameter in it and its centre is the midpoint of AB and length of its radius = i AB 


* It is impossible to draw a circle passing through three collinear points. 
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* There is a unique circle passing through three points as A » B and C which are not 
collinear and the centre of this circle is the point of intersection of any two axes of 
symmetry of the axes of the line segments AB د‎ BC and AC 


X Equality of arcs in measure and length > 


CA 


In the same circle (or in congruent 
circles) » if the measures of arcs 
are equal »then the lengths of the 
arcs are equal and vice versa. 


If two parallel chords are drawn 
in a circle » then the measures of 
the two arcs between them are 
equal. 


If a chord is parallel to a tangent 
of a circle » then the measures of 
the two arcs between them are 
equal. 


The measure of the arc _ The length of the arc 





360* 


2r 





In the same circle (or in congruent | 


circles) » if the measures of arcs 
are equal » then their chords are 
equal in length and vice versa. 


In the same circle (or in congruent 
circles) » if chords of a circle are 
equal in length د‎ then they are 
equidistant from the centre and 
vice versa. 
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If m (AB) = m (CD) » then 
the length of AB = the length 
of CD and vice versa 





If AB // CD » then 
m (AC) = m (BD) 


If CD // AB » then 
m (EA) = m (EB) 





If m (AB) = m (CD) » then 
AB - CD and vice versa 





If AB = CD, MX L AB 
MY LCD 
»then MX = MY 


and vice versa 














Final Revision " 





“Central angle , inscribed angle and angle of tangency ` 
and relation between them 
The measure of central angle | 


Equals the measure of Equals twice the measure Equals twice the 
subtended arc of the inscribed angle measure of the angle of 


subtended by the same arc tangency subtended by 
the same arc 














B B B c 
m (Z M) 2 m (AB) (mi M -2mc A) m(Z M) 22m (Z ABC) 


Equals half the measure of the ] Equals the measure of the inscribed 


subtended arc angle subtended by the same arc 
A A 











D 


B 
m(ZA)-m(Z D) 








AO O ÆA 


| The measure of the inscribed angle | 


va 


Equals half the measure of the Equals the measure of the angle of 


central angle subtended by the tangency subtended by the same 
same arc A arc A 














B B 





m(ZA)2 i. m(Z M) m(Z C) =m (4 ABD) 
2 
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In the same circle (or in any number of 
circles) » the measures of the inscribed 
angles subtended by arcs of equal 
measures are equal and vice versa. 


The inscribed angle in Hs is a diameter » then 
a semicircle is a right angle m (Z C) = 90° 


The angle of tangency is If Z AEB is inscribed drawn 
supplementary to the dia on AB , > ABD is angle of 
inscribed angle on the chord of 

tangences ; then 


the angle of tangency and in one : 
side of it. m (Z ABD) + m (Z AEB) = 180 


If m (AC) = m (DP) 
»thenm (Z B) =m (Z E) 
^ | and vice versa 

















To prove that BDisa tangent to 
the circumcircle of A ABC 


Prove that : m (Z ABD) = m (Z ACB) 
ation between tangents of the circle 


The two tangent-segments 


If AB and AC are tangent 
drawn to a circle from 


segments to the circle M » then 
*AB=AC 

* AM bisects Z BAC and Z BMC 
* AM L BC and bisects it. 


a point outside it are 
equal in length 
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4 c quadrilateral > 


If there are two equal angles in If there is an exterior angle at any 
measure and drawn on one of its of its vertices equal in measure to 
sides as a base and on one side of the measure of the interior angle at 
this side. the opposite vertex. 


D A 
Pa 
8 B E 


If m (Z BAC) =m (4 BDC) If m(Z ABE) 2 m (Z D) 




















When is the quadrilateral cyclic ? 








If there are two opposite If there is a point in the plane of 
supplementary angles the figure such that it is equidistant 


D from its vertices. 
[71 | 
c B 


B 
If m(Z A) + m (Z C) = 180° If MA = MB = MC = MD 











^ E SSS See GN 
< Properties of cyclic quadrilateral > 





*m(Z1)2m(Z2) *m(Z A) m(Z C) = 180° * m (Z ABE) = m (7 D) 
*m(Z3)2m(Z4) *m(Z B) m(Z D) = 180° *m(Z DCF) 2 m (Z A) 
*m(Z5)2m(Z 6) 
*m(Z7)=m(Z 8) 
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| Well known problem (1) 


l Well known problem (2) 





1 
If AB و‎ CD are two chords in a circle 
intersecting at the point E » then : 


D, 


B c 


m (Z AEC) = 4 [m (AC) +m (BD)] 


1 


If CB and ED are two chords in a circle 


> where CB N ED = {A} » then: 
ic 


A 


E D 


m(ZA)= 4 [m (CE) - m (8D)] 


Circumcircle and inscribed a circle of the triangle 





The circumcircle of the triangle 


Is the circle that passes through vertices 
of the triangle A 


CUT 


and its centre is the point of intersection 
of the perpendicular bisectors of its sides 


Centre of the circumcircle of 
the right-angled triangle is the 
midpoint of its hypotenuse. 





The inscribed circle of the triangle ] 





Is the circle is that touches all sides of 
the triangle internally 4 


and its centre is the intersection point of 
the bisectors of its interior angles 


(2) Centre of the circumcircle of equilateral triangle is the 
same centre of the inscribed circle to it which is the point of 
intersection of axes of its sides and the point of intersection of 
its median and the point of intersection of the bisectors of its 
interior angles and also point of intersection of its altitudes. 


It's possible to draw a circumcircle to a rectangle » a square and an isosceles 
trapezium while it's impossible to draw a circumcircle to a parallelogram » 


a rhombus and not isosceles trapezium. 
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< Important theorems and their proofs > 


If chords of a circle are equal in length, then they are equidistant from the centre. 





Given AB=CD » MX ل‎ AB and MY L CD 

R.T.P. MX =MY 

Construction | Draw MA and MC 

Proof - MX LAB 

- X is the midpoint of AB ~. AX = i AB 

MY LCD -. Y is the midpoint of CD 

<- AB = CD (given) ..CY= } cD ~. AX =CY 


AX = CY (by proof) 
°‘. A A AXM and CYM ; both have} MA=MC=r 


m (Z AXM)- m (Z CYM) = 90° 
^S AAXM = A CYM د‎ then we get: MX = MY (QE.D.) 





The measure of the inscribed angle is half the measure of the central angle ; subtended 
by the same arc. 
Given | In the circle M : Z ACB is an inscribed angle و‎ 
Z AMB is a central angle 
R.TP. | m(Z ACB) = 4 m (Z AMB) 
Proof ٠.٠ Z AMB is an exterior angle of AAMC 
-«m(ZAMB)2m(ZA)*m(ZC) (1) 
»'- MA = MC (two radii lengths) 
-m(ZA)2m(ZC) (2) 
From (1) and (2) we get : m (Z AMB) = 2 m (Z ACB) 
.. m (4 ACB) = 4 m(Z AMB) 
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In the same circle; the measures of all inscribed angles subtended by the same arc 
are equal. 








Given Z C و‎ Z D and Z E are inscribed angles subtended by AB 
R.T.P. m (Z C) = m (Z D) = m (Z E) 

Proof |  m (ZC) = مل‎ (AB) 

(Z D)= + m(AB)‏ سه 

»m C. E) = 1 m (AB) 

.. m (4 C)=m (4 D) = m (Z E) 








In a cyclic quadrilateral د‎ each two opposite angles are supplementary. 





Given ABCD is a cyclic quadrilateral 
RTP. | (mc A) m C) = 180° 
@ m ) B) + m (Z D) = 180° 


"mA m (BCD) and m (4 C) = 4 m (BAD) 


»v m(L A) + m(Z C) = + [m (BCD) +m (BAD)] 
2 


= 4 the measure of the circle = 4 x 360° = 180° 


Similarly : m (Z B) + m(Z D) = 180° (Q.E.D.) 
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The two tangent-segments drawn to a circle from a point outside it are equal in length. 
Given | Ais a point outside the circle M 

» AB and AC are two tangent-segments 

to the circle at B and C respectively. 

R.T.P. AB -AC 

Construction | Draw MB د‎ MC د‎ MA 

Proof - ABisa tangent to the circle M 4^. m (Z ABM) = 90° 

>‘: AC is a tangent to the circle M ~. m (4 ACM) = 90° 


MB - MC (the lengths of two radii) 
In AA ABM د‎ ACM :4 AM is a common side. 


m (Z ABM) = m (Z ACM) = 90° (proved) 








^. A ABM = A ACM and we deduce that : AB = AC (Q.E.D.) 


—— 





The measure of the angle of tangency is equal to the measure of the inscribed angle 


subtended by the same arc. 


Given Z BAC is an angle of tangency and > D is an inscribed angle. 
RTP. | m(Z BAC) =m (Z D) 
Proof ** Z BAC is an angle of tangency. 

.. m(Z BAO s 4 m(AB) (1) 


»'- ZDisan inscribed angle 





s m(ZD)e 4 m (AB) (2) 


From (1) and (2) » we deduce that : m (Z BAC) = m (Z D) 
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Model Examinations of the School Book on Geometry 
Model À 


Answer the following questions : (Calculator is allowed) 


w Choose the correct answer from those given : 
[i] The inscribed angle drawn in a semicircle is 
(a) an acute. (b) an obtuse. (c) a straight. (d) a right. 
[2] In the opposite figure : 
Gale BB centre M 7 
If m (AB) = 50° ; then m (4 ADB) = -.............. B 
(a) 25° (b) 50° (c) 100° (d) 150° 
[3] The number of symmetric axes of any circle is 
(a) zero (b)1 (c)2 
[4] In the opposite figure : 
If m (4 A) = 120° ;thenm(Z C) = e 
(a) 60° (b) 90° 
(c) 120° (d) 180° 


(d) an infinite number. 


(5) If the straight line L is a tangent to the circle M of diameter length 8 kx 
»then the distance between L and the centre of the circle equals 
(a) 3 (b) 4 (c) 6 (d)8 
6| The surface of the circle M N the surface of the circle N = {A} and the radius length 


of one of them is 3 cm. and MN = 8 cm. » then the radius length of the other 
circle equals 


(a) 5 (c) 11 





a [a] Complete and prove that : 


In a cyclic quadrilateral د‎ each two opposite angles are 
[b] In the opposite figure : 
ABC is a triangle inscribed in a circle 
>BDisa tangent to the circle at B 
3X € AB > Y € BC where XY // BD 
Prove that : AXYC is a cyclic quadrilateral. 6 
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E [a] In the opposite figure : 
Two circles are touching internally at B 
> 'AB is a common tangent 
»ACisa tangent to the smaller circle at C 
»ADisa tangent to the greater circle at D 
»AC = 15cm. AB = (2 X -3) cm. 
and AD = (y - 2) cm. 
Find : The value of each of X and y 
[b] In the opposite figure : 
AB is a diameter in the circle M 
و‎ C Ethe circle M » m (4 CAB) = 30° 
> D is midpoint of AC » DB N AC = {H} 
(4] Find : m (4 BDC) and m (AD) [8] Prove that : AB // DC 


52 In the opposite figure : 


AB and AC are two chords equal in length in circle M 
> X is the midpoint of AB د‎ Y is the midpoint of AC 
»m (Z CAB) = 70° 
[1] Calculate : m (Z DMH) 
(8) Prove that : XD = YH 
[b] In the opposite figure : 
m (Z A) 230? » m (HC) = 120° 
»m (BC) = m (DH) 
Find : m (BD the minor) 
(2| Prove that : AB = AD 




















5 [a] In the opposite figure : 
DA and DB are two tangents of the circle M 
and AB ع‎ AC 
Prove that : 


ACisa tangent to the circle passing through the vertices of the triangle ABD 
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[b] In the opposite figure : 
C is the midpoint of AB » MC f the circle M = {D} 
3m (Z MAB) = 20° 
— 
Find : m (Z BHD) and m (ADB) 


Model bh 


EJ Choose the correct answer from those given : 
[1j The measure of the arc which equals half the measure of the circle equals < 
(a) 360° (b) 180* (c) 120° (d) 90° 
[2] The number of common tangents of two touching circles externally equals ---- 
(a) 0 (b) 1 (2 (d) 3 
[3] The measure of the inscribed angle drawn in a semicircle equals -+++ 
(a) 45° (b) 90° (c) 120° (d) 80° 
(4| The angle of tangency is included between 
(a) two chords. (b) two tangents. 


(c) a chord and a tangent. (d) a chord and a diameter. 





[5] ABCD is a cyclic quadrilateral» m (Z A) = 60? » then m(Z C) = من‎ 
(a) 60° (b) 30° (c) 90° (d) 120° 


(S| If M و‎ N are two touching circles internally » their radii lengths are 5 cm. »9 cm. 
»then MN = ‘cm. 


(a) 14 (b) 4 





[a] In the opposite figure : 
AB =AC,MD LAB, 
ME LAC 
Prove that : XD = YE 
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[b] In the opposite figure : 
ABCD is a quadrilateral in which AB = AD و‎ 
m (Z ABD) = 30? و‎ 
m (Z C) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 





[a] State two cases of a cyclic quadrilateral. 


[b] In the opposite figure : 
BC is a tangent at B » 


E is the midpoint of BE 
Prove that : 


ABCD is a cyclic quadrilateral. 








52 [a] In the opposite figure : 
A circle is drawn touches 
the sides of a triangle 
ABC د‎ AB » BC > AC at 
6 ولك 5 - للشو 2و 8 وا‎ 
BE =4cm. »CF=3cm. 


Find the perimeter of A ABC 
[b] In the opposite figure : 
AF is a tangent to the 


circle at A » AF // DE 
Prove that : 


DEBC is a cyclic quadrilateral. 





In the opposite figure : 
AB , AC are two tangents 
to the circle at B »C 
»m(Z A) - 70? و‎ 
m (Z CDE) = 125° 
Prove that : 
[CB = CE [21 86 // BE 


84 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Tess]‏ 





Final Examinations 7 





Model examination for the merge students " 


Answer the following questions in the same paper : (Calculator is allowed) 


W@W Complete each of the following : 
[Ci] The longest chord in the circle is called -- 


The straight line passing through the center of the circle and the midpoint of any 
chord is 


[3] The two tangent-segments drawn to a circle from a point outside it are 
in length. 





(4| In the opposite figure : 
The length of MD = -..-........... cm. 
The number of symmetry axes of a circle is -+ 


If AC is a diameter in a circle M »then m (AC) 5 E 














Choose the correct answer from those given : 
(1]If AE the circle M of diameter length 6 cm. 
s then MA = ---...........- em. 
(a) 3 (b) 4 
(c) 5 (d) 6 
[2] In the opposite figure : 
m (4 ACB) = ii 
(a) 40° (b) 80° 
(c) 90° (d) 180° 
[3] The number of the common tangents of two distant circles is 
(a) 1 (b) 2 (c) 3 
[4] In the opposite figure : 
The length of BC = 
(a) 3 
(c) 5 
[5] The number of circles which can be drawn passing through the endpoints of a line 
segment AB equals 
(a) 1 (c)3 (d) an infinite number. 
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[6] In the opposite figure : 
m(ZAHC)-- 
(a) 25° (b) 50* 
(c) 75? (d) 100° 

















ig] Put (/) for the correct statement , (X) for the incorrect statement : 
[1]If M د‎ N are two touching externally circles with radii lengths are r, = 5 cm. » 
r 23 cm. »then MN = 15 cm. ta 
[2] In the opposite figure : 
If AB=CD >» 
ME =3 cm. » then 
MF 23cm. 


[3] The quadrilateral ABCD is a cyclic quadrilateral if 
m (Z A) +m (ZC) = 90° 

[4) In the opposite figure : 
m (AC) = 100° 


[5] In the opposite figure : 
m (AB) + m (CD) = 300° 











In the opposite figure : 





The perimeter of 


A ABC =9 cm. 
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5 Join from the column (A) to the suitable one of the column (B) : 
(A) 


(1|The measure of the inscribed angle which is drawn in 











a semicircle equals DA 
[2]In the opposite figure : 
di Ami 


[3]In the opposite figure : 
BD is a tangent at B » 
m (Z DBC) = 140° 
s then m(Z A) = «m 


[4] The radius of the circumcircle of the vertices of 
right-angled triangle of hypotenuse length 10 cm. 


[5] In the opposite figure : 
A MAB is an equilateral 


triangle » BC is a tangent at B» 
»then m (Z ABC) = e د‎ E: A 


[6] The ratio between the measures of the central angle and 





inscribed angle subtended by the same arc is 
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1. Cairo Governorate 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 


[1] The area of the rhombus with diagonal lengths 6 cm. » 8 cm. is 
(a) 2 (b) 14 (c) 24 (d) 48 

|2| Two distant circles M and N with radii lengths 6 cm and 8 cm respectively 
»then MN 
(a) > (d) = 

3 |The measure of the inscribed angle is the measure of the central angle 

subtended by the same arc. 
(a) half (b) twice (c) quarter (d) third 

| 4| The length of the side opposite to the angle of measure 30° in the right-angled triangle 

the length of the hypotenuse. 


(b) Es 012 (2 
5 | In the cyclic quad. ABCD > if m(Z A) = i m(Z C) و‎ then m (4 A) = مم‎ td 
(a) 20 (b) 30 (c) 60 (d) 120 
6l The angle of measure 40° is the complemented angle of the angle of measure 


(a) 320 (b) 140 (c) 60 (d) 50 


B [a] Mention two cases of the cyclic quadrilateral. 


[b] In the opposite figure : 5 
AB is a diameter of the circle M » DC AB A NN 
;DÉ AB DE LAB CE AB De A 
BABÊ te) PEP. 


= £ 
[1] Find : m (4 ACB) 
|2) Prove that : The figure ACDE is a cyclic quadrilateral. 
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B [a] Find the measure of the arc which represents i of the measure of the circle. 
[b] In the opposite figure : 
A ABC is drawn inside the circle M 
»AB = AC » m (4 BMC) = 80° 
Find : (1) m (Z ABC) 





[2) The measure of the major arc BC 








e a In the opposite figure : 
AB and BC are two chords in the circle M ; MD ل‎ AB 
» ME LCB د‎ MD = ME 
»m (Z ABC) = 70° 
(4) Find : m (Z DME) 
[2] Prove that : AB = CB 


[b] In the opposite figure : 
AB and AC are two tangents to 
the circle M at B and C respectively 
„ BD / AC 
Prove that : BC bisects Z ABD 





[a] Using the geometric tools » draw AB with length 6 cm » and then draw a circle passing 
through the two points A » B with radius length 4 cm. What is the length of the radius 


of the smallest circle passing through the two points A and B ? 


[b] In the opposite figure : 
A circle M د‎ AC = BC 
E AD is a tangent to the circle at A » m (Z CAD) = 50? 
(1) Find : m (Z ABC) » m (Z BEC) 
[2] Prove that : 
BC isa tangent to the circle passing through the vertices of the triangle BEO 
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Answer the following questions : 


u Choose the correct answer : 
[1 In the opposite figure : 


A 
ABCD is a cyclic quadrilateral 
»m(ZA)z2X5»m(ZC)z3X 
»then the value of X = D B 
(a) 20 
6 


(c) 32 


[If the ratio between the perimeters of two squares is | : 2 د‎ then the ratio between 
their areas equals 


(a) 1:2 (1:4 
[3| The measure of the inscribed angle in a semicircle equals 
(a) 45 (b) 90 (c) 120 (d) 180 
[4] The median of the triangle divides its surface into two triangles ---- ve 
(a) congruent. (b) equal in area. (c) isosceles. (d) right-angled. 


[5]If the two circles M د‎ N are touching internally » their radii lengths are 3 cm. » 5 cm. 
s then MN = m cm. 


(a)3 (b) 5 (c)2 
The number of triangles in the opposite figure 


(b) 4 
(d) 6 





a [a] In the opposite figure : 
Acircle of centre M 
»m (4 BMD) = 150° 
Find with proof : m (Z C) 
[b] In the opposite figure : 
ABC is an inscribed triangle in a circle M 
in which m (4 B)=m(4 C) . ال‎ 
»X is the midpoint of AB , MY L AC 
Prove that : MX = MY 
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e [a] In the opposite figure : 
M >N are two intersecting circles at A ; B 
> BD // MN and intersects the two circles at D ; E 
Prove that : DE = 2 MN 
[b] In the opposite figure : 
ABisa tangent to the circle M at A 
»MA=8cm. »m(Z ABM) = 30° , AC L MB 
Find : The length of each of AB ; AC 





[a] In the opposite figure : 


AB » AC are two tangent-segments to the circle 
at B,C 


„ m (Z A) = 50° »m(Z CDE) = 115° 
Prove that : 1) BC bisects > ABE 
(8)CB- CE 





[b] In the opposite figure : 
m (Z ABE) - 100* 
»m (Z CAD) = 40° 
Prove that : m (€D) =m (AD) 





B نم‎ In the opposite figure : 
CDisa tangent to the circle M at C 
„ CD // AB 
»m (Z AMB) = 120° 
Prove that : A CAB is an equilateral triangle. 
[b] In the opposite figure : 
AC د‎ AD > AE bisects Z BAC 
and cuts BC at E and the circle at F 


Prove that : BDEF is a cyclic quadrilateral. 
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Answer the following questions : (Calculators are permitted) 


Wu Choose the correct answer from those given : 
[1]In the opposite figure : 
AB N the surface of the circle M = 
(a) (C >D} CD B D C A 


(c) CD 

[2] Z A and Z B are two complementary angles » Z B and Z C are two supplementary 
angles » m (Z A) = 30° » then m(Z C) = se P 

(a) 30 (b) 60 (c) 90 (d) 120 

[3] If the surface of the circle M f the surface of the circle N = {A} and the radius length 
of one of them equals 3 cm and MN = 8 cm. » then the radius length of the other circle 








(b) 6 (c) 11 (d) 16 


]4[ In the opposite figure : "d ^ 
If the side length of the square = 10 cm. 
» then the surface area of the circle = ............... cm? 
(a) 100 7t sc ار‎ 
(c) 5070 


[5] A circle can be drawn passing through the vertices of a 
(a) rhombus (b) parallelogram (c) trapezium (d) rectangle 
The rhombus whose two diagonal lengths are 12 cm. and 16 cm. » then its side length 


(b) 8 (c) 10 








5 [a] In the opposite figure : 


CD is a diameter in the circle M 
»AB = 10cm. MH L AB 


»m (Z AMD) - 30* 
Find : The length of CD 
[b] ABCD is a quadrilateral inscribed in a circle د‎ E is a point outside the circle و‎ EA and 


EB are two tangents to the circle at A and B »if m (Z AEB) = 70? and m (Z ADC) = 125° 
» prove that : AB = AC 
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B [a] In the opposite figure : 


m (4 A) = 30° »m (HC) = 120° 
om (BC) =m (DH) 
Find : m (BD) «the minor arc» 


Prove that : AB = AD 














[b] In the opposite figure : 
ABCD is a quadrilateral » AB = AD 
»m(Z ABD) = 30° 
»m(Z C) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 








[a] In the opposite figure : 
CD is a tangent to the circle at C 
> CD// AB » m (4 AMB) = 120° 
Prove that : The triangle CAB is an equilateral triangle. 
[b] In the opposite figure : 
M and N are two intersecting circles at A and B 
» AD is drawn to intersect the circle M at E and the circle N at D 


> BC is drawn to intersect the circle M at F and the circle N at C 
»m(Z C) - 70* 
Prove that : CD // EF 





a [a] In the opposite figure : 
AC = BC » m (Z ABC) = 65° 
əm (Z DAB) = 130° 


Prove that : AD is a tangent to the circle passing through 
the vertices of the triangle ABC 
[b] In the opposite figure : 
AD isa tangent to the circle M 
» AC intersects the circle M at B »C 
» m (4 A) = 56° and H is the midpoint of BC 
Find with proof : m (2 DMH) 
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El-Kalyoubia Governorate Æ 


Answer the following questions : 


u Choose the correct answer : 
ABC is a triangle in which : (AB > (BC)? + (AC); then Z C is 
(a) acute. (b) right. (c) obtuse. (d) straight. 


(2) If M and N are two intersecting circles whose radii length are 5 cm and 2 cm. 
»then MN C 


(a) [13 7] (b) [3 7] ©) [3 7] (d) [3 » 7] 

If A ABC ~ A XYZ » m(Z A) = 50° m (Z B) = 60? , then m (4 Z) = reer 2 
(a) 90 (b) 110 (c) 10 (d) 70 

The measure of the central angle which is opposite to an arc of length i Tr 





(b) 60 (c) 120 (d) 240 


[5] ABC is a right-angled triangle at B > BD L AC where BD N AC = {D} , then the 
projection of BD on AC is 


(@A (b) B (c)C 
If ABCD is a cyclic quadrilateral د‎ then m (4 BAC) = m (4 
(a) BCA (b) DBA (c) BDC (d) ACD 
B [a] In the opposite figure : Gy-5f 
AB // CD » m (AC) = 50° 
»m(Z BED) = (3 y - 5)? 
Find : The value of y 





[b] Using your geometric tools » draw AB with length 4 cm : then draw a circle passing 
through the two points A and B whose diameter length is 5 cm. 
How many circles can be drawn ? (Don't erase the arcs). 
[a] In the opposite figure : 


A circle with centre M 








» X and Y are the midpoints of AB and AC respectively. 
Prove that : (1) AXYM is a cyclic quadrilateral. 
[8] m ) > MXY) = m (4 MCY) 
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[b] In the opposite figure : 
m (Z A) = 120? » m (Z EBF) = 65° 
„ DC // BF 
Find with proof : 
[1]m (Z C) [8m (Z D) 


a [a] In the opposite figure : 
Circle M f circle N = {A B] 
„ AB MN = {C} DEMN 
MX LAD MY L BD 
Prove that : MX = MY 





[b] ABC is a triangle inscribed in a circle د‎ AD is a tangent to the circle at A 
X EAB , Y GAC » where XY // BC 


Prove that : AD is a tangent to the circle passing through the points A » X and Y 








[a] In the opposite figure : 


[b] In the opposite figure : 


AB is a chord in the circle M 
و‎ CM // AB 

„ BCN AM = {E} 

Prove that : BE > AE 





5B) El-Sharkia Governorate 


( Answer the following questions : (Calculator is allowed) 





D, c 
AB and AC are two tangent-segments to the circle M 
„ AM N CB = {E} A 
and BD is a diameter of the circle. 
Prove that : AM // CD 
E ١ 
8 A 


u Choose the correct answer from the given ones : 
[1] A circle can be drawn passing through the vertices of a 


(a) rhombus. (b) rectangle. (c) trapezium. (d) parallelogram. 
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A circle with diameter length 10 cm. ; the straight line L is distant from its centre by 
5 cm. »then the straight line L is -- 


(a) a tangent. 


(c) outside the circle. 


(b) a secant. 
(d) a diameter of the circle. 
[8| The number of common tangents of two touching circles externally equals 
(a) zero (b)1 (c)2 (d) 3 
IfM >N are two touching circles externally » the lengths of their radii are 2 cm. »4 cm. 
respectively » then the area of the circle with diameter MN equals 3 
(a) 36 5 (b) 9 7t (c) 16 7 (d) 4 TT 
5 | In the opposite figure : 

A circle M ;» MA ل‎ MB 

ə then m (Z ACB) = eee 

(a) 45° (b) 90° 

(c) 145° (d) 135° 
[6]In the opposite figure : 

m (AC) = 100° مدو‎ (DB) = 120° 

> then m (4 AEC) - - 

(a) 110° (b) 55° 

(c) 70° (d) 100° 

















[a] In the opposite figure : 
AB and AC are two equal chords in circle M 
ə X is the midpoint of AB 
و‎ Y is the midpoint of AC 
Prove that : XD = YE 


[b] In the opposite figure : 
AB and AC are two tangent-segments 
to the circle at B and C 
əm (Z A) = 70* »m(Z CDE) = 125° 
Prove that : BC bisects Z ABE 





[a] In the opposite figure : 
AB is a diameter in the circle M 
»m (BD) =m (DC) + m (Z BDO) = 140° 
Find with proof: [1] m (4 ABC) 
(2)m (ABD) 
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[b] In the opposite figure : 


A _ D 
ADisa tangent to the circle at A » X EAB 

» Y € AC and XY // BC 

Prove that : c B 
ADisa tangent to the circle which passes through the points A » X and Y 





[a] In the opposite figure : 
A circle M » D is the midpoint of AB 
»m(Z DCB) = 25° 
Find : m (Z AMB) 5 
[b] In the opposite figure : A 


>DE AB ,E EDC ; where AD = DE 
Prove that : [1] A ADE is an equilateral triangle. 
[2) m (4 DAB) = m (4 EAC) 


A 
ABC is an equilateral triangle drawn in the circle D 
B 


c 


[a] In the opposite figure : 
ABisa tangent-segment to the circle M at A 
„AM - 8 cm. » m (Z ABM) = 30° 
(1) Find : The length of AB 
[2] Prove that : A XAB is an isosceles triangle. 
[b] In the opposite figure : 
AD=AC 
» AF bisects Z BAC 
Prove that : DBFE is a cyclic quadrilateral. 


Ð El-Monofia Governorate A 


Answer the following questions : (Calculators are permitted) 





( W Choose the correct answer from those given : 


[1] The axis of symmetry of a circle is - 
(a) the diameter. (b) the chord. 
(c) the straight line passing through the center. (d) the tangent. 
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XYZ is a triangle. If (XY)? — (YZ)? > (XZ)* » then Z Y is 
(a) acute. (b) right. (c) obtuse. (d) reflex. 
3] In the opposite figure : ^ 

B 





If AB = AC; BC- BD- AD 

„then m (Z A) = 

(a) 30 (b) 36 
(c) 45 (d) 72 


[4) ABCD is a cyclic quadrilateral in which m (4 A) 22 m (4 C) 
„then m (Z C) = 


(a) 30 (c) 90 (d) 120 
[5] In the opposite figure : 


A circle M » MC = 4 cm. 
»m (Z CMB) = 60° A v7, 
» then the length of BD = ............... cm. 


(a) 4 t (b) 80 Ogn 6n ^ 


[e)If Y € XZ and XY - 2 YZ 5 then the area of the square drawn on oe ME 
The area of the square drawn on XZ 


or ©) $ (02 w4 


5 [a] In the opposite figure : 


AB and AC are two tangent-segments to the circle M 
»m (4 BMC) = 90° 
Prove that : ABMC is a square. 


s i 
[b] In the opposite figure : A 
'AC is a chord in the circle M 11 
i 
B 


D 
6 


8 








» AB bisects Z CAM 
د‎ D is the midpoint of AC 
Prove that : DM L MB 


| [a] In the opposite figure : 


AB د‎ BC and AC are tangents to the circle M at X 
د‎ Y and Z respectively » AC = 10 cm. 

» AX = 6 cm. and the perimeter of A ABC = 24 cm. 
[1] Find : The length of AB 

[2) Determine the type of A ABC according to the measures of its angles. 





c 
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[b] ABC is a triangle inscribed in a circle و‎ X EAB , YEA where 
m (AX) = m (AY) » CX N AB = {D} and BY N AC = {E} 
Prove that : [1] The figure BCED is a cyclic quadrilateral. 

m (4 DEB) = m (Z XAB) 








[a] In the opposite figure : 
AB is a diameter in the circle M 
»CA=CB + MX LDA 
MY LEB 
Prove that : CD = CE 
[b] In the opposite figure : 
AB is a diameter in the circle M 


»ECisa tangent to the circle M at C » ED ل‎ AB 
» where ED N CB = fF] 


Prove that : (1) The figure ADFC is a cyclic quadrilateral. 
[2] A ECF is an isosceles triangle. 
5 [a] In the opposite figure : 
M >N are two circles touching internally at B 
„AM =5 cm. ,CD = 4cm. 
Find with proof : The length of AC 
[b] In the opposite figure : 
ABC is a triangle inscribed in a circle 





» AD isa tangent to the circle at A و‎ XY // BC 
Prove that : 


ADisa tangent to the circle passing through the points A » X and Y 


7D El-Gharbia Governorate / 


Answer the following questions : 








wW Choose the correct answer from those given : 

[1]A square whose diagonal length is 10 cm. و‎ then its surface area equals 
(a) 40 (b) 50 (c) 80 (d) 100 

[2] ABC is a triangle in which (AC)? > (AB) + (BC » then Z BAC is 
(a) acute. (b) obtuse. (c) right. 





(d) straight. 
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[3]M and N are two intersecting circles at two points and the two radii lengths are 3 cm. 
and 5 cm. » then MN © 


(a) ]8 » =f (b) [2 > =f (c) 10:2] (à) [12:8] 
[4] ABCD is a cyclic quadrilateral in which m (Z A) 23 m (Z C) و‎ then m (4 A) = +~ 

(a) 90 (b)45 (c) 135 (d) 120 
[5]In the opposite figure : 

MA د‎ MB are two radii perpendicular in the 

circle M whose radius length is 7 cm. 

» then the perimeter of the shaded part = ٠.0. 

(a) 14 (b) 11 
In the opposite figure : 

AB is a chord in the circle M 

MC L AB ; Dis the midpoint of MA » CD = 3 cm. 

» then the surface area of the circle M = .............. N cm? 

(a) 3 (b) 6 (c)9 


EJ [al In the opposite figure : 
AB // CD » m (4 BAD) = 20° 
əm (4 AEC) = (3 X- 7? 
What is the value of X ? 
[b] In the opposite figure : 


AB is a diameter in the circle M » BD is a tangent-segment 


to the circle M at B و‎ E is the midpoint of AC and EM intersects 
the circle M at X 


Prove that : (1| The figure MEDB is a cyclic quadrilateral. 
(2)m(Z BAX) = 4 m(ZD) 





[a] In the opposite figure : 
ABC is a right-angled triangle at A 
AC 25cm. »AB =513 cm. 
»m (4 DAC) = 30° 
Prove that : AD is a tangent to the circle passing through the vertices of A ABC 
100 





ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EEE]‏ 


Final Examinations / 


24 





[b] In the opposite figure : 
AB د‎ AC are two tangent-segments to 
the circle M at B and C 
„ AB // CD 
Prove that : CB bisects Z ACD 


a [a] In the opposite figure : 


ABCD is a quadrilateral in which AC N BD = {M} »DA = DC 
»m (Z ADM) = 30? » m (Z AMB) = 80° 

»m(Z ABD) - 50* 

Prove that : The figure ABCD is a cyclic quadrilateral. 





[b] In the opposite figure : 


AB » AC are two chords equal in length in the circle M » X and Y 
are the midpoints of AB and AC respectively » MX intersects 

the circle M at D » MY intersects the circle M at E 

Prove that : XD = YE 


EJ [al In the opposite figure : 

EA N BD = {Cc} 

əm (ZC) = 36° 

»m (4 ABD) = 22? 

Find with the proof : m (BB) 

[b] In the opposite figure : 

AB is a diameter in the circle M 

»m (4 CAB) = 30° sm (AD) = m (DC) 
(1j Find with the proof : m (Z CDB) 
2] Prove that : DC // AB 

















8) El-Dakahlia Governorate A 








Answer the following questions : (Calculator is permitted) 


wW [a] Choose the correct answer from the given ones : 





(1]A circle with greatest chord with length = 12 cm. » then the circumference of the 
circle = «e cm. 


(a) 12 7 (b) 6 (c) 24 7t (d) 10 t 
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[8]M and N are two circles whose radii lengths are 6 cm. » 8 cm. and MN = 14 cm. 
»then the two circles are 


(a) intersecting. (b) distant. 
(c) one inside the other. (d) touching externally. 
[3|The inscribed angle drawn in a semicircle is 
(a) an acute (b) a straight (c) a right 
[b] In the opposite figure : 
m (Z ABH) = 110° 
əm (4 CAD) = 35° 
Prove that : m (CD) =m (AD) 





[a] Choose the correct answer from the given ones : 


[1]A chord is of length 8 cm. in a circle of diameter length 10 cm. د‎ then the chord 
from the center of the circle. 


(b) 4 cm. (c) 3 cm. (d) 6 cm. 
[8] The number of common tangents of two circles touching internally is 
(21 (53 (c) 2 (d) 0 
[3] ABCD is a cyclic quadrilateral »m (Z A) 22 m (Z C) » then m (4 A) = eeen 
(a) 30° (b) 60° (c) 90° (d) 120° 
[b] In the opposite figure : 
AB and AC are two tangents to the circle at B »C 
»m(Z A) = 70? » m (Z D) = 125° 
[1]Find : m (Z ABC) 
[2] Prove that : CB = BH 


i] [a] In the opposite figure : 


AB is a diameter of the circle M » CD // AB 
»Xisthe midpoint of MY 
MY LAB 
Find : m (AC) » m (CY) 
[b] In the opposite figure : 





AB » AC are two equal chords in the circle M 
د‎ MD L AB and cuts the circle at X 

„ MH L AC and cuts the circle at Y 

Prove that : XD = HY 
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u [a] In the opposite figure : 
AO isa tangent to the circle at A 
» AO // DH 
Prove that : DHBC is a cyclic quadrilateral. 


[b] In the opposite figure : 


AB is a chord in the greater circle M and touches 
the smaller circle at C » if AB = 14 cm. 


» find the area of the part included between the two circles. 


[a] In the opposite figure : 


The circle M passes through the vertices of the triangle ABC 
»m (Z AMB) = 120° 

;CDisa tangent to the circle M at C „ CD // AB 

Prove that : A ABC is equilateral. 








[b] In the opposite figure : 
m (Z MAB) = 60° 
»m(Z MCB) = 70° 
Find : m (Z AMC) 


9) Ismailia Governorate / 





Answer the following questions : (Calculator is allowed) 


wW Choose the correct answer from those given : 





[1] The least number of acute angles at any triangle equals - 

(a) zero (b) 1 (c)2 

[2] The measure of the central angle drawn in i circle equals 

(a) 240 (b) 120 (c) 60 

(3]ABC is a triangle in which : (AC) = (AB)? + (BC)? + 5 » then > B is 

(a) acute. (b) right. (c) obtuse. (d) straight. 
[4] Which of the following figures is a cyclic quadrilateral 7 

(a) The square. (b) The rhombus. 

(c) The parallelogram. 














(d) The trapezium. 
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[5] If AB =8 cm. د‎ then the length of the radius of the smallest circle can be drawn 
passing through the two points A and B equals ------------ 


(a) 1 (b) 2 (c)3 
[6] In the opposite figure : 


cm. 


(d) 4 


A square consists of congruent squares » then the area 


of the shaded part = --------------- the figure area. 


1 1 3 
(a) x o o = © 
B [a] In the opposite figure : 


AB and AC are two chords of the circle M 
„, D EBC 


BMC) =m (Z BDC) = (2 X)?‏ 4( ترد 
Find with proof : m (Z A)‏ 





[b] In the opposite figure : 
ACNBD = {E} 
»EA=ED 
Prove that : EB = EC 





B [a] In the opposite figure : 
ABC is a triangle in which AB = AC 
» BX bisects Z ABC and intersects AC at X 
» CY bisects Z ACB and intersects AB at Y 
Prove that : BCXY is a cyclic quadrilateral. 
[b] In the opposite figure : 
ADisa tangent to the circle at A 
»m(Z B) = 70* 
»m (BC) = 120° 
Find : m (Z DAB) 





[4] [a] In the opposite figure : 
AC is a diameter of the circle M 
»m(Z C) = 50° »m (Z ABD) = 60° 
Find : m (4 CBD) » m (4 BAD) 
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[b] In the opposite figure : A 
Two concentric circles at M » AB and AC are 
two chords in the greater circle and two tangents 
to the smaller circle at X and Y respectively. 
Prove that : AB - AC 





[5] [a] In the opposite figure : 
Two circles are touching externally at C 
; AD isa tangent-segment to the smaller circle at D 
» ABisa tangent-segment to the greater circle at B 
If AD = (y — 2) cm. 


»AC = (2 X-3) cm. »AB= 15cm. 
Find with proof : The value of each of X and y 
[b] In the opposite figure : 


AB is a diameter in the circle M 
BAN DC = {N} 


Prove that : NB > ND 


1 Suez Governorate / 


Answer the following questions : (Calculator is allowed) 








Ww Choose the correct answer from those given : 
[1| The inscribed angle drawn in a semicircle is 
(a) reflex. (b) right. (c) obtuse. (d) acute. 
]2 In the opposite figure : 


If M is acircle » m (Z AMB) = 80° 
then m (AB) = cs... E 


(a) 40 (b) 80 
(c) 160 (d) 90 


[3] If the two circles M » N are touching externally » the length of the radius of one of them 
is 3 cm. MN = 8 cm. » then the length of the radius of the other circle is 


(a) 5 (b) 6 (c) 11 (d) 16 
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[4]In the opposite figure : 
E€BA سد‎ (4 C) = 100° 
„then m (Z DAE) = 
(a) 80 
(c) 100 

[5]In the opposite figure : 

AB and AC are two tangents to 

the circle at B and C » m (Z ABC) = 70° 
»then m (Z A) = m o 

(a) 80 

(c) 60 











The area of the circle = n- 
(a)2 Tr (b) 0? 








5 [a] In the opposite figure : 
If M is acircle » MD ل‎ AB 
و‎ E is the midpoint of AC 
»MD = ME 
» prove that : AB = AC 
[b] In the opposite figure : 
If M is acircle » m (Z BMC) = 100° 
»find : [11m (4 A) 
[2] m (4 MBC) 





[a] In the opposite figure : 
AB is a diameter of the circle M 
;C € BE سرد‎ (Z ACE) = 60° 
Find : (1| m (4 AEB) 
[Em ) ع‎ CAB) 
[b] In the opposite figure : 





ADisa tangent to the circle M 

> AC intersects the circle M at B »C 

E is the midpoint of BC » m (Z A) = 70°‏ و 
Find : m (Z DME)‏ 


106 


E 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 





Final Examinations: ع‎ 








u [a] State two cases of the cyclic quadrilateral. 
[b] In the opposite figure : 
ABC is an equilateral triangle 
»m (Z D) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 





B a In the opposite figure : 
In the circle » m (Z ADB) = 30° 
» m (AD) = 90° 
Find : [7]m (AB) [Elm (4 DCB) 
[b] In the opposite figure : 
AB and AC are two tangents 
to the circle at B and C 
» AB // CD » m ) A) = 40° 
[1]Find : m (Z ABC) 
[2]Prove that : BC - BD 


11) Port Said Governorate / 


Answer the following questions : 














u Choose the correct answer from those given : 
(1]M and N are two intersecting circles. The two radii lengths are 3 cm. and 5 cm. 
respectively » then MN © 
(a) ]8 > ef (b) ]2 > ef €) Jo »2[ (à) ]2 »8[ 


(2) If the straight line L is a tangent to the circle M of diameter length 10 cm. » then the 
distance between L and the center of the circle equals 


(a)3 (b)4 (c) 5 
The longest chord in the circle is called a -+--+ 
(a) chord. (b) diameter. (c) tangent. 
(4|In the opposite figure : 
If m (Z A) = 120° 
ə then m (Z DMB) = ~+ 
(a) 180° (b) 120° 
(c) 90° (d) 60° 
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[5] The ratio between the measure of the central angle and the measure of the inscribed 
angle subtended by the same arc is 


(24:2 (b) 2:4 
[6] In the opposite figure : 

AB = 8cm. MB = 5 cm. 

s then MD = -.............. 

(a) 5 cm. 


(c) 4 cm. (d) 2 cm. 


(d) 2:3 





iE [a] In the opposite figure : 
AB and CD are two chords in the circle M 
, MX ل‎ AB and intersects the circle at F 
„ MY L CD and intersects the circle at E » FX = EY 
Prove that :|1] AB = CD [2] AF = CE 
[b] In the opposite figure : 
EDM CB- {A} 
>m (CE) = 120° 
əm (Z A)=30° 
Find : m (BD) 





B [a] Using the given data د‎ prove that : 
AD isa tangent to the circle passing through 
the vertices of the triangle ABC 


[b] Using the given data د‎ prove that : 
The triangle XYM is an equilateral triangle. 





[4] [a] In the opposite figure : 
A circle with center M 
»m (Z MAC) - 25? 
əm (Z MBC) = 45° 
Find : m (Z AMB) 
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[b] In the opposite figure : 
Two intersecting circles at A and B و‎ CD passes through 
the point B and intersects the two circles at C and D 
„CE N DF = {x} 
Prove that : The figure AFXE is a cyclic quadrilateral. 





[a] Using the given data ; find : 
The values of the symbols X and y 


[b] In the opposite figure : 
ABCD is a parallelogram 
» E ECD where BE = AD 
Prove that : The figure ABDE is a cyclic quadrilateral. 


12) Damietta Governorate 


Answer the following questions : (Calculator is allowed) 





wW Choose the correct answer : 
[1] The length of the projection of a line segment on a given straight line 
length of the line segment. 
(a> (bs (c)= (d)« 
(2) The number of symmetry axes of any circle is 
(a) zero (b) 1 (c)2 (d) an infinite number 
(3 | If a square is of side length 6 cm. د‎ then the square of its diagonal length is 
(a) 36 (b) 12 (c) 72 (a) 612 
If the straight line L is a tangent to the circle M of diameter length 10 cm. 
» then the distance between L and the center of the circle equals 
(a)3 (b) 5 (c) 6 (d) 10 
]5[ If M >N are two touching circles internally د‎ their radii lengths are 7 cm. » 10 cm. 
> then MN = 


(a)3 (c)7 (d) 10 
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]5[ If A XYZ ~ A ABC » m (Z Y)=60° and m (Z C) 2 40? > then m (Z X) = 
(a) 40 (b) 80 (c) 100 (d) 120 





[a] In the opposite figure : 
AD isa tangent to the circle M > AC intersects the circle at B » C 
و‎ E is the midpoint of BC 
»m(Z A) = 65° 
Find : m (Z DME) 


[b] If the length of AB = 6 cm. »draw a circle of radius length 4 cm. that passes through A » B 


How many circles can be drawn ? (Don't remove the arcs). 





[a] In the opposite figure : 
A circle M » m (Z A) = 30° 
[1] Find : m (4 BMC) 
Prove that : MBC is an equilateral triangle. 
[b] In the opposite figure : 
A circle M » AD // BC 
;MX.LAB 
»MY LDC 
Prove that : MX = MY 
[a] In the opposite figure : 
CB is a tangent و‎ m (BB) =m (EP) 
Prove that : ABCD is a cyclic quadrilateral. 


[b] In the opposite figure : 
XY » XZ are two tangents to the circle at Y »Z 
»YZ=LZ>sm(ZL)=70° 
[1] Find with proof : m (Z X) 
(2) Prove that : XZ // YL 
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a [a] ABCD is a parallelogram in which AC = BC 
Prove that : CD is a tangent to the circle circumscribed about the triangle ABC 
[b] In the opposite figure : 
LMNE is a cyclic quadrilateral ;» m (Z MEN) = 35° 
»m (Z MLE) = 80° 
Find with proof : 
[1] m (Z MLN) 
2|m (4 EMN) 


13) Kafr El-Sheikh Governorate M 


Answer the following questions : (Calculator is allowed) 

















W@W Choose the correct answer from those given : 

[1] The triangle contains two angles at least. 

(a) acute (b) obtuse (c) right (d) reflex 
'} ABCD is a rhombus in which m (4 ACB) = 32° » then m(Z D) = 

(a) 32° (b) 64° (c) 116° (d) 26° 


(8]A tangent to a circle of diameter length 6 cm. is at a distance of 
from its center. 


(a) 6 (b) 12 (c)3 


|4]If M >N are two touching circles internally their radii lengths are 8 cm. »3 cm. 
s then MN = .-............. em. 


(a)3 (b)5 (c)7 (d) 11 
The triangle whose side lengths are 5 cm. » 7 cm. and 8 cm. is : triangle. 











(a) obtuse-angled. (b) acute-angled. (c) right-angled. (d) equilateral. 





The number of common tangents to two touching circles externally is 
(a)0 (b) 1 (c)2 





a [a] In the opposite figure : 
AB and BC are two chords in the circle M 
» which has radius length of 10 cm. 
;MX LBC intersecting BC at X and intersecting the circle M at E 
و‎ D is the midpoint of AB ; BC = 16 cm. 
əm (Z DMX) = 110° 
Find : 1] The length of XE [8] m (Z ABC) 
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[b] In the opposite figure : 
B is a point outside the circle M 
»BA isa tangent to the circle M atA 
, BM intersects the circle at E and D » m (Z B) = 20° 
Find with proof : m (Z ADB) 





[3] [a] In the opposite figure : 
ABO CD = {E} 
» AD // CB 
Prove that : EA - ED 
[b] In the opposite figure : 
EA and EB are two tangents to the circle at A ; B 
»m (Z AEB) - 50? 
»m (Z ADC) = 115? 
Prove that : 
AC isa tangent to the circle passing through the points A » B and E 


| [a] In the opposite figure : 
E ECB » m (AB) = 100° 
»m (Z ABE) = 110° 
Find with proof : m (Z BDC) 


D, 


[b] In the opposite figure : 
AB and AC are two tangents to the circle M at B »C 
> FE is a tangent-segment at D » DF = 4 cm. 
„AF = 10 cm. د‎ AE = 9 cm. 
Find with proof : The length of EC 


[a] In the opposite figure : 
ABC is an inscribed triangle inside the circle M 
„ MX = MY د‎ X and Y are the midpoints of AB 
»AC respectively »m (Z B) = 70° 
Find with proof : m (Z A) 





[b] ABC is an inscribed triangle in acircle where AB > AC and D EAB where AC = AD و‎ 
AE bisects Z. A and intersects BC at E and intersects the circle at F 


Prove that : BDEF is a cyclic quadrilateral. 
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Answer the following questions : (Calculator is permitted) 


u Choose the correct answer from the given ones : 


[TIM and N are two intersecting circles » their radii lengths are 3 cm. and 5 cm. » then 


(a) ]8 » ef (b) ]2 »eef (©) Jo :2] (a)]2 5] 
[8]ABCD is a cyclic quadrilateral د‎ m (Z A) = 70° » then m(Z C) equals 

(a) 25° (b) 20° (c) 110° (d) 100° 
[3]The measure of the inscribed angle drawn in a semicircle equals 

(a) 130° (b) 90° (c) 50° (d) 180° 
[4]The slope of the straight line 3 X +2 y=1 is 

e$ ()- 3 ()- $ 3 
(5)The measurement of any angle of the regular hexagon is -- 3 

(a) 90° (b) 108° (c) 120° (d) 135* 
(8]In A ABC » if (AB)? = (AC)? + (BC)? > then > B is 

(a) acute. (b) obtuse. (c) right. (d) reflex. 





Bag [a]In the opposite figure : 
AB is a diameter in the circle M 
> X is the midpoint of AC and XM intersects 
the tangent to the circle at B in Y 
Prove that : The figure AXBY is a cyclic quadrilateral. 
[b]In the opposite figure : 
AB is a chord in the circle M 
„ CM // AB; BC (\ AM = {E} 
»m(Z A) = 60° 
Find : m (Z B) 


B ta In the opposite figure : 
The triangle ABC is inscribed in the circle M 
»in which: m(Z B) 2 m (Z C) 
>X is the midpoint of AB د‎ MY L AC 
Prove that : MX - MY 





113 ماص رياضيات - لغات (كراسة) Y/‏ إعدادى/ت؟(م (Ne‏ 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tees]‏ 





M. Geometry 





[b] In the opposite figure : 
ABCDE is a regular pentagon inscribed in a circle M 
»AXisa tangent to the circle at A 
;EX isa tangent to the circle at E 
where AX n EX- {x} 
Find : [7] m (AE) (8) m (4 AXE) 








[a] In the opposite figure : 
AB is a chord in the circle M 
» AC bisects Z BAM and intersects the circle M at C 
If D is the midpoint of AB 
» prove that : DM L CM 


[b] AB is a diameter in the circle M > AC and BD are two tangents to the circle M و‎ CM 
intersects the circle M at X and Y and intersects BD at E Prove that : CX = YE 








[5] [a] In the opposite figure : 
XA and XB are two tangents to the circle at A and B 
»m(Z AXB) = 50? » m (Z DCB) = 115° 
Prove that : (1) AB bisects 2 DAX 
[2) BD = BA 
[b] In the opposite figure : 
AB and CD are two equal chords in length in the circle 
» ABN CD = {E} 
Prove that : The triangle ACE is an isosceles triangle. 


15)  El-Fayoum Governorate 





Answer the following questions : (Using calculators is allowed) 


u Choose the correct answer : 


C] If M is a circle of diameter length 8 cm. » the straight line L is far from the centre M of 
the circle by 4 cm. » then the straight line L is - 


(a) a secant to the circle in two points. (b) outside the circle. 
(c) a tangent to the circle. (d) an axis of symmetry of the circle. 
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(2) If m, د‎ m, are the slopes of two perpendicular straight lines د‎ then 


(a) m, =m, (bm,xm,--1 (c)m,xm,-l (d)m,*m,--1 





[3] The centre of the circle that passes through the vertices of the triangle is the intersection 
point of 
(a) the bisectors of its interior angles. (b) the bisectors of its exterior angles. 
(c) its altitudes. (d) the axes of its sides. 

[4| ABC is a right-angled triangle at B » m (Z C) = 30° , AC = 12 cm. 
د‎ then AB = cm. 
(a) 24 (b) 1243 (63 (d) 6 

[5] Which of the following figures is a cyclic quadrilateral ? 

(a) The rectangle. (b) The trapezium. (¢) The rhombus. (d) The parallelogram. 


[8/A trapezium in which the lengths of the two parallel bases are 4 cm. and 12 cm. and its 
height is 9 cm. » then its area = «+--+... cm? 


(a) 25 (b) 36 (c) 72 


B [a] In the opposite figure : 


AB = CD و‎ MO = 6cm. 

ME = (X + 2) cm.‏ و 

;CD = (3 X 4) cm. 

Find : The value of X ; CD 





[b] ABC is a triangle drawn inside a circle M » m (Z AMB) = 90° , m (Z BMC) = 130° 
Find : The measures of the angles of A ABC 








5 [a] A is a point outside the circle M و‎ ABisa tangent to the circle at B د‎ AM intersects 
the circle M at C and D respectively » m (Z A) = 40° 


Find with proof : m (Z BDC) 
[b] In the opposite figure : 
AB is a diameter in the circle M 
»Xis the midpoint of AC 
and XM intersects the tangent to the circle at B at Y 


Prove that : The figure AXBY is a cyclic quadrilateral. 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EE]‏ 





\ Geometry 
u [a] In the opposite figure : 


Two concentric circles with centre M 
» the radii lengths of them are 4 cm. and 2 cm. 


» A ABC is an inscribed triangle inside the greater circle 
»and its sides touch the smaller circle at X » Y 2 





Prove that : A ABC is an equilateral triangle » and calculate its area. 
[b] In the opposite figure : 

AB » AC are two tangent-segments to the circle M 

»AB//CD 

»m (Z BMD) = 130° 

Prove that : CB bisects Z ACD 





Bu A ABC is a triangle inscribed in a circle د‎ AD isa tangent to the circle at A » X EAB 
and Y € AC » where XY // BC 
Prove that : AD isa tangent to the circle passing through the points A » X and Y 
[b] In the opposite figure : 
AB is a diameter in the circle M د‎ 
X is the midpoint of AC , BD isa tangent to 


the circle at B » XM intersects the circle at Y 
Prove that : (1) XMBD is a cyclic quadrilateral. 


(2)m (4 BAY) د‎ 4 m ( D) 


16 Beni Suef Governorate f 


Answer the following questions : (Calculator is allowed) 


D 





uU Choose the correct answer from those given : 


[1] The symmetry axis of the common chord AB of the two intersecting circles M 


(b) MB () MN (à) NA 
[8] ABC is a triangle in which : (AC)? > (AB) + (BO? و‎ then > B is 
(a) acute. (b) obtuse. (c) right. 
[3)In the cyclic quadrilateral » each two opposite angles are 
(a) equal in measure. 








(d) straight. 


(b) complementary. 
(c) supplementary. 


sie 


(d) alternate. 
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(4) The area of a triangle is 35 cm? and its height is 7 cm. » then the length of its base 





(b) 7 (c) 10 (d) 20 
[8]'The measure of the inscribed angle which is drawn in a semicircle equals 
(a) 45° (b) 90* (c) 120° (d) 180° 
[8] The area of a square is 100 cm? then its perimeter — 


(a) 10 (b) 30 (c) 40 





Bu In the opposite figure : 
AB is a chord in the circle M 
„ MC ل‎ AB سرد‎ (4 ADB) = 70° 
Find : m (Z AMC) 
[b] In the opposite figure : 
M and N are two congruent circles 
„AB =CD , MX L AB and NY L CD 
Prove that : The figure MXYN isa "d meg 8 Mae BN 


i] [a] In the opposite figure : 


AB and AC are two chords 

in the circle M » D is the midpoint of AB 

Eis the midpoint of ‘AC and m (Z BAC) = 50°‏ و 
Find : m (4 DME)‏ 


[b] In the opposite figure : 


AB - BC 

»m (Z ACB) = 55? 

and m (Z BDC) = 55° ا‎ 
C 


Prove that : The figure ABCD is a cyclic quadrilateral. 2 





u [a] In the opposite figure : 


EDisa tangent to the circle M at C 
0 ED//AB and m (Z AMB) = 120° 
Prove that : The triangle CAB is an equilateral triangle. 


am 
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[b] In the opposite figure : 


AB and AC are two tangents to 5 
the circle at B and C vk À 
»m (Z BDC) = 70? يد‎ 

c 


Find: m (Z A) 





[a] In the opposite figure : P 
AB and AC are two tangent-segments to the circle 


at B and C  BC- BD 


D 
Prove that : 


pure (S 
BD is a tangent to the circle passing through the vertices of A ABC 


[b] In the opposite figure : 


AB is a diameter in the circle M 
„BC isa tangent to the circle 


at B and E is the midpoint of AD 
Prove that : The figure EMBC is a cyclic quadrilateral. 


17) El-Menia Governorate A 


ر 





Answer the following questions : (Calculator is allowed) 


wW Choose the correct answer from those given : 

[1] It is possible to draw a circle passing through the vertices of a 

(a) rhombus. (b) rectangle. (c) right trapezium. (d) parallelogram. 
[2] The inscribed angle drawn in a semicircle is 

(a) acute. (b) obtuse. (c) straight. (d) right. 
[3] The number of rectangles in the opposite figure is 

(a) 3 (b) 6 (c) 7 
[4] If the perimeter of a square is 20 cm. د‎ then its surface area is 

(a) 20 (b) 25 (c) 50 (d) 100 
[5] The measure of the exterior angle of an equilateral triangle equals 

(a) 60 (b) 108 (c) 120 (d) 135 
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[6]If ABCD is a cyclic quadrilateral د‎ 2 m (Z A) = 120? و‎ then m (Z © = 


(a) 120 (b) 45 (c) 60 (d) 90 





5 [a] In the opposite figure : 
AB and AC are two chords equal in length in 
the circle M » X is the midpoint of AB 
and Y is the midpoint of AC 
Prove that : XE= YD 
[b] In the opposite figure : 
ABCD is a quadrilateral » AB = AD 
»m(Z ABD) = 30° 
əm (ZC) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 





[3] [a] In the opposite figure : 
AB and BC are two chords in the circle M 


which has radius length of 5 cm. , MD 1 AB 
»Xis the midpoint of BC 
AB 28cm. m (Z B) = 56° 


Find : [1]m (Z DMX) 

[b] In the opposite figure : 
AD isatangenttothecircleatA — — 
X GAB , Y EAC where XY // BC 
Prove that : 


[2]The length of DE 


ADisa tangent to the circle passing through the points A » X and Y 
[a] In the opposite figure : 

AB -AC 

„EE BC 

Prove that : m (Z AEB) = m (Z AEC) 





[b] In the opposite figure : 
XA and XB are two tangents to the circle at A and B 
>m (Z AXB) = 70° 
»m (Z DCB) = 125° 
Prove that: m (Z DAB) = m (Z XAB) 
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B [a] In the opposite figure : 
AB is a chord in the circle M 
„, MC LAB 
Prove that : m (Z AMC) = m (Z ADB) 
B 
[b] ABC is an inscribed triangle in a circle M where AB > AC and D € AB where 
AC = AD > AE bisects Z A and intersects BC at E and intersects the circle at F 
Prove that : BDEF is a cyclic quadrilateral. 


18 Assiut Governorate / ( )ك‎ 


Answer the following questions : (Calculator is permitted) 





wW Choose the correct answer : 

[1] XYZ is a triangle in which : D is the midpoint of XY و‎ Eis the midpoint of XZ 
»then.DE set YZ 
Or: e$ e$ «2 

(2) The diameter is a ------------- passing through the center of the circle. 
(a) straight line (b) ray (c) tangent (d) chord 

[3] If the circumference of a circle is 18 JU cm. د‎ then its radius length = ............... cm. 
(a)7 (b) 9 (c)3 

(4) In the opposite figure : 
ABCD is a cyclic quadrilateral 
»m (Z BAC) = 60° 
» then m (Z BDC) = 
(a) 300° (b) 120° 
(c) 60° (d) 30° 

[5] The area of the triangle which the length of its base is 9 cm. » its height is 12 cm. 


(b) 24 (c) 36 (d) 54 
In the opposite figure : 


AC is a diameter in the circle M 
əm (4 C) - 0 
„then m (Z A) = 


(a) 120° (c) 90° (d) 40° 
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wa [a] In the opposite figure : 
M and N are two intersecting circles at A and B 
;C€AB »ACNMN = {E} 
و‎ D €the circle N » m (Z DNM) = 140° 
and m (Z C) = 40° 
Prove that : CD isa tangent to the circle N at D 
[b] In the opposite figure : 
ABCD is a rectangle inscribed in a circle 
» the chord CE is drawn 


where CE = CD 
Prove that : AE - BC 





[a] State two cases of the cyclic quadrilateral. 


[b] In the opposite figure : 
XY » XZ are two tangents to the circle at Y »Z 
»m(Z D) 115? 
and m (Z X) = 50? 
Prove that : ZE - ZY 


52 [a] In the opposite figure : A 


ABC is a triangle inscribed in the circle M .و‎ 
»in which m (Z B) =m (4 C) 


4 
> X is the midpoint of AB » MY ل‎ AC C5 


Prove that : MX = MY 


[b] In the opposite figure : 
X is a point outside the circle M » XY isa tangent Y 
to the circle at Y » XM intersects the circle M at C 
and D respectively » m (Z X) = 40° D ài 
Find : m (Z YDC) 


[a] In the opposite figure : 


ف 
D‏ 
ABC is a triangle » CB = AC 2‏ 
»m (Z DAB) = 130°‏ 
»m(Z B) = 65°‏ 
۸ 
Prove that : c B‏ 


AD isa tangent to the circle passing through the vertices of the triangle ABC 





ai 
(V رياضيات - لفات (كراسة) /؟ إعدادى/ت؟(م‎ walxd] 121. 
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[b] In the opposite figure : 





ABC is a triangle inscribed in a circle 
» BD is a tangent to the circle at B 
»>X €AB;Y EBC 


where XY // BD 
Prove that : AXYC is a cyclic quadrilateral. 


1 Souhag Governorate / 


Answer the following questions : (Calculator is permitted) 





u Choose the correct answer : 


C If the straight line L is a tangent to the circle M of diameter length 8 cm. » then the 
distance between L and the center of the circle equals 
(a)3 (b) 4 (c)6 
[2] The area of the rhombus = --------------- of the product of the lengths of its diagonals. 
(2 o4 4ه‎ (03 
[3] The number of symmetry axes of any circle is -+ 
(a) zero (b)! (c)2 (d) an infinite number. 
(4) In the opposite figure : 
The triangle ABC is an equilateral triangle 
»thenm(Z ACD) = «ee? 
(a) 45 (b) 60 
(c) 120 (d) 135 £ 


[5] If the lengths of two sides of an isosceles triangle are 2 cm. and (X + 3) cm. » and the 
length of the third side is 5 cm. » then X= 


(91 (b) 2 (c)3 (d) 4 
[6] If M د‎ N are two touching circles internally » their radii lengths are 5 cm. »9 cm. 
»then MN = 


(a) 14 (c) 5 (d)9 
a [a] In the opposite figure : 
( Misacircle with radius length 7 cm. 


»m (Z AMB) = 90° 
Find : The length of AB (st = 22) 
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[b] In the opposite figure : B 


AD is a diameter in the circle M Rè c 
»ABisa tangent » m (Z B) = 50° 


> E is the midpoint of DC LA. 


Find : m (4 EMA) 


| 8 R 
a [a] State two cases of the cyclic quadrilateral. 





[b] In the opposite figure : 
ECAB „EAB 
»m (AB) = 110° 
»m(Z CBE) = 85° 
Find : m (Z BDC) 


EJ [a] In the opposite figure : 


AB » CD are common external tangents 
to the two circles M and N » AB N CD = {F} 
Prove that : AB - CD 

[b] In the opposite figure : 


A is a point outside the circle M » AB isa tangent to the circle at B 
> AM intersects the circle M at C and D respectively 

»m(Z A) = 40° 

Find with proof : m (4 BDC) 





Ba [a] In the opposite figure : 
AB م00 د‎ 
Find :(1| The value of X 
(2) The length of CD 
[b] In the opposite figure : 
ABC is a triangle inscribed in a circle 


; BD isa tangent to the circle at B و‎ X €AB 
»Y € CB where YX // BD 


Prove that : AXYC is a cyclic quadrilateral. 
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Answer the following questions : (Calculators are permitted) 


u Choose the correct answer : 
[1] The measure of the inscribed angle in a semicircle is - 

(a) 45 (b) 90 (c) 135 (d) 180 
[2] The perimeter of a rhombus is 12 cm. » then the length of its side = 
(a)3 (b) 4 (c)6 (d)8 
If A and B are two points in the plane » AB = 7 cm. د‎ then the length of the diameter of 
the smallest circle passing through the two points A and B equals - 
(a)3 (b) 3.5 (c)7 (d) 14 
[4] In the opposite figure : 














AB is a diameter of the circle M » CD isa tangent 

>» AB = 14 cm. »CD=28 cm. 

» then the area of the shaded part = «---:--------- cm? 

(a) 70 (b) 147 (c) 170 (d) 224 
[5) It is possible to draw a circle passing through the vertices of a --- 

(a) rhombus. (b) rectangle. (c) trapezium. (d) parallelogram. 
[6]In the opposite figure : 

A ABC is right-angled at C 

> CD is a median »CD = 5 cm. 

s then AB = e em. 

(24 (b) 6 

(c)8 (d) 10 





| [a] Find the length of the arc and its measure » which is opposite to an inscribed angle of 
measure 45? in a circle the length of its radius is 7 cm. 


[b] In the opposite figure : ^ 


M and N are two circles touching externally at A 
» DA is a common tangent to the circles 
;DBisa tangent to the circle M at B 

;DCisa tangent to the circle N at C 

Prove that : DB - DC 
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u [a] In the opposite figure : 
AB is a diameter of the circle M 
» Dis the midpoint of AG 
»m(Z ABC) = 40° 
Find : [7] m (4 DAB) (2)m(Z DCB) 


[b] In the opposite figure : 
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AB د‎ AC are two chords in the circle M 

» X and Y are the two midpoints of AB and AC respectively 
» YM and XM intersect the circle at D and E 

If DE =r where r is the radius length of M 


» find by proof : m (Z BAC) 


[a] In the opposite figure : 

AB is a diameter in the circle M 

;D€AB DE AB , DE 1L AB 

„CE AB CBN DE = {E} 

Prove that : ACDE is a cyclic quadrilateral 
[b] In the opposite figure : 

Two concentric circles of center M 

„ AB and AC are two chords in the greater 


circle and tangents to the smaller circle at X and Y respectively. 
Prove that : AB - AC 





5 [a] In the opposite figure : 
M and N are two intersecting circles at A and B 
» AD is drawn to intersect the circle M at E and 
the circle N at D » AB is drawn to intersect the circle M 
at F and the circle N at C » m (4 BCD) = 70° 
(4) Find : m (4 EFB) [8] Prove that : CD // EF 
[b] In the opposite figure : 
AB and AC are tangent-segments to the circle at B and C 
əm (Z BAC) = 60° ; m (4 CDE) = 120° 
Prove that : (4) A BCE is an equilateral triangle. 
(2) AC // BE 
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Answer the following questions : 


u Choose the correct answer : 

[Ci] The number of axes of symmetry of the rectangle is <... . 

(a) 1 (b) 2 (c)3 (d) 4 

[2] If M »N are two circles whose radii lengths are r, sr and ifr, ~r < MN <r, +r, 

s then the two circles are 

(a) distant. (b) concentric. (c) intersecting. (d) touching. 
The length of the median drawn from the vertex of the right angle in the right-angled 
triangle equals -= the length of the hypotenuse. 


(a) quarter (b) twice (c) half (d) three quarters 


The length of the arc subtending a central angle of measure 60° in a circle whose 
circumference is 24 cm. equals ---- 2 em. 


(a)4 (b) 8 (c) 12 
[5] The measure of the exterior angle of the equilateral triangle is 
(a) 30 (b) 60 (c) 90 (d) 120 
In the opposite figure : 
AB = BD » m (Z ABD) = 36° 
د‎ then m (Z C) = ese E 
(a) 140 (b) 108 
(c) 70 (d) 54 





Ef [al In the opposite figure : 
AB = CD ;MH ل‎ AB د‎ ME ل‎ CD 
If ME = 6 cm. و‎ MH = (X + 2) cm. 
and CD = (3 X + 4) cm. 
» find : The value of X and the length of AB 
[b] In the opposite figure : 
AM // CD 


„ MD = DB 5 m(Z AMB) = 90° 
Find : m (AC) 
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EH [a] In the opposite figure : 
AB » AC are two tangent segments 
drawn to the circle from A at B , C 
respectively د‎ m (Z A) = 50° 
Find : m (Z ACB) » m (Z BCM) 


[b] In the opposite figure : 


m (AX) = m (AY) 
Prove that : 





1| DBCH is a cyclic quadrilateral. 
(2) m(Z DHB) 2 m (4 XAB) 


[a] Draw AB of length 3 cm. » then draw a circle passing by the two points A » B whose 


radius length is 2 cm. How many possible solutions are there ? 














A 
[b] In the opposite figure : 


BD//XY 
Prove that : (7) AC bisects Z BAD 


(8) BC is a tangent to the circle passing 
by the vertices of A ABH 


[a] In the opposite figure : 


ABCD is a parallelogram 
Prove that : HDCE is a cyclic quadrilateral 





[b] In the opposite figure : 
m (Z M) = 50? 
»m (ZC) = 100? 
Find : m(Z A) 








2D) Aswan Governorate y 





( Answer the following questions : (Calculator is allowed) 


wu Choose the correct answer from those given : 
[1] The measure of the inscribed angle drawn in a semicircle equals 
(a) 45* (b) 180* (c) 120* (d) 90* 
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[2] The number of symmetry axes of the isosceles triangle is 
(a) zero (b) 1 (c)2 
[3] The surface of the circle M N the surface of the circle N = {A} and the radius length 


of one of them is 3 cm. and MN = 8 cm. ; then the radius length of the other circle 








(b) 6 (e) 11 (d) 16 
[4] The measure of the exterior angle of the equilateral triangle equals ---- 
(a) 30° (b) 60° (c) 120° (d) 180° 


[5)The line segment joining the two midpoints of two sides of the triangle is 
third side. 





(a) perpendicular to (b) parallel to (c) bisecting (d) equal to 
[8]If ABCD is a cyclic quadrilateral د‎ then m (Z A) + m (Z C) — 80° 


(a) 60° (b) 80* (c) 100° 
a [a] In the opposite figure : 


AB is a tangent to the circle M at A 
»MA=6cm. »AB=8cm. 
Find : The length of BD 


(d) 120° 





[b] In the opposite figure : 


ABCD is a cyclic quadrilateral 
» BF // DC » m (4 BAD) = 120° 
»m(Z EBF) = 55° 
Find : m (Z BCD) » m (Z ADC) 
[a] In the opposite figure : 
In the circle M 
» MD = ME ;D is the midpoint of AB 
ME L AC » m (4 ABC) = 65° 
Find : m (Z BAC) 
[b] In the opposite figure : 
AB د‎ AC are two tangents to the circle at B and C 
„ m (Z A) = 50° m (4 CDE) = 115° 
Prove that : BC bisects Z ABE 
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5 [a] In the opposite figure : 
ABCD is a rectangle inscribed 
in a circle » the chord CE is drawn 
where CE = CD 


Prove that : AE - BC 
[b]In the opposite figure : 


D 
e 
À D 
ABC is a triangle inscribed in a circle 
» AD isa tangent to the circle at A 

X € AB, Y € AC » XY // BC d 

Prove that : 


ADisa tangent to the circle passing through the vertices of A AXY 





[5] [a] In the opposite figure : 


D 
AC » DB are two parallel chords in the circle M es 
»m(Z AMB) = 140° - / 
Find : m(Z D) ,m (4 DAC) a ©, 
D 


[b] In the opposite figure : 
AB ع‎ AD » m (Z ABD) = 30° 


„ m (Z DCE) = 120° d 30 
Ç 


Prove that : ABCD is a cyclic quadrilateral. B 
23) New Valley Governorate 


Answer the following questions : (Calculator is allowed) 


wW Choose the correct answer from those given : 

[1]If two polygons are similar and the ratio between the lengths of two corresponding 
sides is 1 : 3 and the perimeter of the smaller polygon is 15 cm. » then the perimeter of 

the greater polygon is 

(a) 30 (b)45 (c) 60 (d)75 

[2]The inscribed angle drawn in a semicircle is 

(a) acute. (b) obtuse. (c) straight. (d) right. 

(3 |ABC is a right-angled triangle at B و‎ BD L AC , then the projection of BD on AC 











(b)B (c)C (d)D 
® 
(WV è إعدادى//ت؟(‎ Y/ المحاصر رياضيات - لغات (كراسة)‎ 129 
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4 A tangent to a circle of diameter length 6 cm. is at a distance of -- em. from its 
center. 

(a) 6 (b) 12 (c)3 (d)2 

[5]In the opposite figure : 

If m (4 AMB) = (y + 10)° 

əm (4 C) = 40° 








s then y =-~ 

(a) 70° (b) 80° 

(c) 100° (d) 180° 
[6] In the opposite figure : 

AD // BC سرد‎ (4 BAD) =m (4 BMC) = 90° 

» AD 24 cm. BC 29cm. 

» then the area of the trapezium ABCD = -- 

(a) 26 (b) 39 

(c) 52 (d) 65 


B [a] In the opposite figure : 
m (4 ABE) = 100° 
»m (4 CAD) = 40° 
Prove that : m (CD) -m (AD) 


(10). 


4cm. D 





[b] In the opposite figure : 
AB and AC are two chords equal 
in length in the circle M » X is the midpoint of AB 
» Y is the midpoint of AC »m (Z CAB) = 70° 
C) Calculate : m (4 DMH) 
[2] Prove that : XD = YH 








5 [a] In the opposite figure : 
ABC is a triangle inscribed in a circle 
»AD is a tangent to the circle at A 
»X © AB > Y GAC where XY // BC 





Prove that : AD is a tangent to the circle passing 
through the points A » X and Y 
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[b] In the opposite figure : 


c‏ — خر 
AB and AC are two tangent-segments to the circle M D e‏ 
AB // CD » m (4 BMD) - 5‏ » 
=s A‏ 
Prove that : CB bisects Z ACD‏ )1 
B‏ 


2|Find : m(Z A) 




















u [a] In the opposite figure : 
ABC is an inscribed triangle inside a circle 
;DE // BC 
Prove that : m (Z DAC) = m (4 BAE) 
[b] ABC is a triangle inscribed in a circle د‎ X EAB ,YEAC 
where m (AX) =m (AY) » CX N AB = [D] BY N AC = {E} 
Prove that : [1] BCED is a cyclic quadrilateral. 
[2] m (4 DEB) = m (Z XAB) 





| [a] State two cases of the cyclic quadrilateral. 


[b] In the opposite figure : 
AB is a chord in the circle M and CD is the 
perpendicular diameter on AB and intersects it at E 
> BM intersects the circle at X and XD N AB- (Y] 
Prove that : (1| XYEC is a cyclic quadrilateral. 


[2]m (4 DYB) =m (4 DBX) 








24) South Sinai Governorate / 


Answer the following questions : 


u Choose the correct answer from those given : 





1|The measure of the inscribed angle drawn in a semicircle equals 

(a) 90° (b) 45? (c) 180° (d) 120° 
[2] A rhombus whose two diagonals lengths are 6 cm. » 8 cm. » then its area is 
(a) 14 (b)24 (c) 48 (d) 12 
[3]If ABCD is a cyclic quadrilateral د‎ then m (Z A) + m(Z C) - 90° = 
(a) 180° (b) 100° (c) 90° (d) 120° 
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[4]In the triangle ABC » where (AB)? + (BC)? < (AC). » then Z B is 

(a) right. (b) acute. (c) straight. (d) obtuse. 
[5] The sum of measures of the interior angles of the triangle equals 

(a) 180* (b) 90° (c) 100° 

[6] The number of axes of symmery of the circle is 

(a) zero 








(b) an inifinite number 
(c) 2 (d) 3 


[a] In the opposite figure : 
m (AB) = 50° 


Find : 1m (Z D) ] مراع‎ (4 AMB) 





[b] In the opposite figure : 
‘AB and CD are two chords in the circle M 
»m (AD) =m (BC) 
Prove that : AB - CD 


B 
B [a] If the radius length of the circle M is 5 cm. and the radius length of the circle N is 3 cm. » 
MN = 8 cm. د‎ show the position of the two circles. 
[b] In the opposite figure : 
AB is a tangent-segment to the circle M 
» AC is a diameter of it and m (4 AMD) = 60° 
[1] Find : m (4 ABC) 
[2] Prove that : AB = i BC 








5 [a] In the opposite figure : 
m(ZB)2m(Z C) 
> D is the midpoint of AB 
;E is the midpoint of AC 
Prove that : MD = ME 
[b] In the opposite figure : 
ABCD is a parallelogram 
and E EBC د‎ such that : AB = AE 
Prove that : The figure AECD is a cyclic quadrilateral. 
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El [a] In the opposite figure : 
AB and AC are two tangents to the circle at B and C 
mz A) = 50° sm (Z EDC)= 115° 
Prove that : [1] BC bisects Z ABE 

[2] CB = CE 

[b] In the opposite figure : 

ABN CD = {F} » ACN DB = {E} 
»>m(Z A) = 30° 
»m(Z E) = 50° 
Find : (4) m (AD) 
[E] m (4 AFD) 


25) North Sinai Governorate Á 


Answer the following questions : 











wW Choose the correct answer from those given : 


{4] If the surface of the circle M f the surface of the circle N = {A} 
„then M ;N are - 


(a) distant. (b) concentric. (c) touching externally. (d) intersecting. 
[2] In the opposite figure : 
AD is a median in the triangle ABC 
» the area of the triangle ABD = 20 cm? 
» then the area of the triangle ACD = -.............. cm? 
(a) 20 (b) 40 (c) 60 
(3) In the opposite figure : 
If m (Z BAD) = 80° 
„then m (4 DCW) = : 
(a) 30 (b) 80 
(c) 60 (d) 120 
The area of the square whose diagonal length is 4 cm. equals 
(a) 4 (b) 8 (c) 16 (d) 16 t 
In the opposite figure : 
m (Z AMB) - 50* 
»then m (ADB) = 
(a) 50 
(c) 310 
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[8]A triangle having one symmetry line and its side lengths are 8 »4 و‎ X cm. 
»then X= 
(a) 2 (c) 8 (d) 12 








E [a] In the opposite figure : 
If AB = CD 
5 MW 05 AB 
»MH LCD 
Prove that : WX = HY 
[b] In the opposite figure : 


CD isa tangent to the circle M at C 
„CD // BA and M GAB 
Prove that : AC = BC 


2| Find : m (Z B) 




















Jg [a] State two cases in which the figure is a cyclic quadrilateral. 


[b] In the opposite figure : 
BC is a diameter in the circle M 
»ACisa tangent to the circle M at C 
> D is the midpoint of BW 
Prove that : 
[1] The figure ADMC is a cyclic quadrilateral. 


(2) m(Z CBH)= 4 m(4A) 





[4] [a] In the opposite figure : 
BC is a diameter in the circle M 
CA N HA = {A} sm (£ A) - 
and m (CH) = 80° 
Find : m (DH) 


[b] In the opposite figure : 
AB د‎ AC are two tangent-segments 
to the circle at B and C 
and m (Z BDC) = 70° 
Find : m (Z BAC) 
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a [a] In the opposite figure : 
AB = AD » m (Z ABD) = 30° 
and m (Z C) = 60° 
Prove that : ABCD is a cyclic quadrilateral. 


[b] By using geometric instruments » draw A ABC where 


AB 23cm. » BC = 4 cm. » AC = 5 em. » then draw a circle passing through the 
vertices of A ABC 


How many circles are there ? 


Red Sea Governorate / 


Answer the following questions : 





Wu Choose the correct answer from the given answers : 

[1] The angle of tangency is included between 

(a) two chords. (b) two tangents. 

(c) a chord and a tangent. (d) a chord and a diameter. 

[2] The number of symmetry axes of the semicircle is 

(a) zero (b)1 (c)3 (d) an infinite number. 


(3] A circle of circumference 6 7t cm. and a straight line L is at 3 cm. distant from its centre 
»thenLis 


(a) a tangent. (b) a secant. 

(c) outside the circle. (d) a diameter of the circle. 

[4] The inscribed angle in a semicircle is 

(a) an acute (b) an obtuse 

(c) a straight (d) a right 

[5] The radius length of the circle whose centre is the point of origin and passes through 
)-3 و‎ 4) equals length unit. 

(3)3 (b)4 (c) 5 (d) 7 

[8]In the opposite figure : 


ABC is a right-angled triangle at A 
» AD ل‎ BC » BD = 16cm. 
s CD =9 cm. » then AB = -.............. cm. 


(a)5 (b) 7 (c) 20 
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E [a] In the opposite figure : 


AB and CD are two chords equal 
in length in the circle M 

MX L AB MY LCD 

Prove that : HX = FY 

[b] In the opposite figure : 

H GAB » m (AB) = 110° 

»m (Z CDB) = 30° 

Find : m (Z HBC) 


[a] In the opposite figure : 


ABC is a triangle drawn in the circle M 
»m(Z MBC) = 25° 
Find : m (4 BAC) 





[b] In the opposite figure : 


AB = AC » m (Z D) = 100° 
»m (Z ABC) = 50° 
Prove that : ABDC is a cyclic quadrilateral. 


52 [a] In the opposite figure : 


M and N are two intersecting circles at A and B 


;C€BA , D Ethe circle N »m(Z MND) = 125° 
əm (4 C) = 55° 


Prove that : CD is a tangent to the circle N at D 


[b] In the opposite figure : 


AX is a common tangent for the two circles 
touching internally at A 


Prove that : BD // CH 
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Final Examinations / 


B [a] In the opposite figure : H 
CBN HD = {A} » m (4 A) =40° 
„CD N BH = [x] 
>m (4 DCB) = 26° 
Find : m (CH) » m (4 HXC) 





[b] In the opposite figure : 


AB and AC are two tangents to the circle at B and C 
»m(Z A) = 70? 


»m(Z CDH) = 125° 
Prove that : CB = CH 


27 Matrouh Governorate / 


Answer the following questions : 





uu Choose the correct answer from those given : 

[T] In the cyclic quadrilateral » each two opposite angles are -- 
(a) equal in measure. (b) complementary. 
(c) supplementary. (d) alternate. 

[2] A square is of perimeter 20 cm. » then its area equals 
(a) 50 cm? (b) 50 em. (c) 25 cm? (d) 25 cm. 

[3] A ABC is right-angled at B » if BC = 8 cm. د‎ AB = 6 cm. sthen sin C = eve 
(DE e$ ) 2 (d) 0.6 

[4] The ratio between the measure of the central angle and the measure of the inscribed 
angle subtended by the same arc equals 
(a) 1:2 (b) 2:1 

]5 | The measure of the angle of the regular pentagon is equal to 
(a) 72° (b) 180° (c) 108° (d) 120* 


[6] A chord with length 8 cm. in a circle with circumference 10 JU cm. د‎ then it is distant 
from its center by 


(a) 2 cm. b (c) 4 cm. (d) 5 cm. 





ES [al AB and AC are two chords equal in length in a circle M » X and Y are the midpoints 


of AB and AC respectively; m (Z MXY) = 30° 
Prove that : A MXY is an isosceles triangle. 


)۱۸ إعدادى/ت؟( م‎ Y/ رياضيات — لغات (كراسة)‎ yalsdl a37 
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[b] In the opposite figure : 
AF isa tangent to the circle at A 
» AF // DE 
Prove that : DEBC is a cyclic quadrilateral. 





[a] In the opposite figure : 
Acircle of center M 
»m (Z BMC) = 100° 
əm (4 ABD) = 120° 
Find : m (Z DCB) 
[b] In the opposite figure : 
‘AD is a diameter in the circle M 
; CA and CB are two tangents to the circle M 
» touching it at A and B respectively. 
Prove that : m (Z DMB) 2 m (Z ACB) 





[a] In the opposite figure : 
ABC is a triangle inscribed in a circle 
» AD is a tangent to the circle at A 
>» X EAB » Y GAC where XY // BC 
Prove that : AD isa tangent to the circle 
passing through the points A » X and Y 
[b] In the opposite figure : 
ABC is an inscribed triangle inside a circle 
» DE// BC 
Prove that : m (Z DAC) = m (Z BAE) 
[5] [a] Prove that : In the same circle » the measures of all inscribed angles subtended by the 
same arc are equal. 
[b] In the opposite figure : 


AB , AC are two tangents to the circle at B و‎ C 
»m(Z A) = 70? , m(Z CDE) = 125° 


D 
E wc 
Prove that : [1] CB = CE 
(8) AC // BE A 
A 
B A 





E 
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Answers of Unit > 





e) Answers of Revision Exercise 








(5X-3y)(5X+3y) 





2X? (X3 + 27( = 2 X +ع ز)‎ 3( ) 2 - 3 ×+ 9( 





Qy*3(*D 
2(x*-9)22 98-3) (x? +3) 








2 (XxX? - 10 x +24) 2 2(X- 6) (X - 4) 

(x + 4) 

(2X +3) (4 22-6 xX +9) 

(y-51)(y +1) 6x537 
(X-9) (X +9) 

3y (y*- 1) =y (^ - 1( )y + 1) 

=y(y- 1) (y+ 1) (y+ 1) 

[12] (3 x -2) (X+ 3) B3 (x- 6) (x-2) 
(44) 3 x (XÈ 4) + 2 (X? + 4( = ) + 4( BX 2) 
05) (x - 5) (X? + 5 x +25) 

Qx-ay 











(17] a? (a + 3) - 9 (a + 3) = (a —9) (a +3) 
= (a—3) (a + 3) (a + 3) 


(18) - (2 2 + 15 2+ 77--)2 X41) )2+7( 
(x-5)(x-2) 

Gx-4y)ax«a4y) 

Q8 -4) OP -5) = (x -2) (X+ 2) Q2 - 5) 
(1-229 (1+2X) 

(5 X + 2) (X-1) 

32 (XP - 5 X44) - 3 ×? (X-4)(X-1) 
(3 X- 1) (X-6) 

Qx«7yy 

Q8 -8 y) OC +8 y?) 
2(X-2y) ) + 2Xy +4 y) (X2 y) 
xQà-2xye4y) 

E82 y? (y-2) +7 (y-2) = (y-2) 2y + 7( 
9)) + 3) (x? - 8) 

69 )9 2د‎ -4 y?) ) - y^ 

z(3x-2y)G X«2y)(X-y) (Xy) 








fs) ® (&) (9) (&) [R) (S) (8) (uj 





For all educational stages * 
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| Algebra and Probability 


Answers of unit one 
finswers of Exercise 1) 
























































from the graph د‎ 
the S.S.= (Xy) :ys4-2X GG y) ER xR} 

















(5) z2-2X , X23-2y 


: [a= [o fu) f] |] 5] 
from the graph » the S.S. = (255) Ly] 2 | o | -2) Belie) 


E] y=5-X y=Xx-1 








Draw by yourself 
from the graph » the S.S. = {(— 1 »2)} 





y=-3 > y=x-5 


[x|-2[ » [2] [RE [2 | 9] 
ig] 3 [3 1-3) n] -4 1-3 | 7) 


Draw by yourself 
from the graph » the S.S. = {(2 »—3)} 


y 
from the graph »the S.S. {(3 »2)} Or x=y (D و‎ X+3y=8 
(3) yz5-3x , yz8-3x Substituting from (1) in(2): .. y *3y =8 


[x [2] 5) A4ys$ | nye 
ix] 5| 2 |-[ Substituting in (1) : +. X=2 


^ The S.S.= {(2 »2)} 











(2) Adding the two equations we find that 2 X = 6 
^X23 


Substituting in the second equation : 





A34y-24 “yl 
= 
from the graph د‎ the S.S.- Ø “TheSS.={G > DF 
4 
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[3]5ys2x-1 (1) > 
Substituting from (1) in (2) : 
o X-14+2xX=5 “3X=6 
Substituting in (1): “.y =1 
^ The S.S.= {(2 1)} 

4 Adding the two equations we find that : 3 X= 15 

7 X=5 
Substituting in the first equation : 
“S+5ys4 
oy ==! 
^ The S.S.= {(5 >= 1)} 

[8 Substituting from the first equation in the second 
equation : 
=n 3(y+4)+4y=5 
“= 7y=-7 
Substituting in the first equation : 
“Xs-l+4 1 X=3 
+. The S.S.= {(3 +- 1)} 
"! 2 بو-عر‎ =3 , multiplying by 2 
1 4X-2y=6 
a X+2y=4 
Adding (1) 9(2): <“. 5X=10 
Substituting in (2) : 
“2+2y=4 
+ The S.S.= (250) 
t X-3 y =5 » multiplying by - 3 
3 X4+9y=-15 
se 3X+2y=4 
Adding (1) (2): 11 y=- 11 + 
Substituting in (2) : 
“3X-2=4 
^ The S.S.= {(2 »- 1)} 

[8] 3x+4y=24 
»X-—2y=-2 , multiplying by 2 
“2X-4y=-4 
Adding (1) »(2) : .. 5 X 220 
Substituting in (1) : 
^ 12+4y=24 
7 The S.S. = {(4 »3)} 


y+2x=5 


“Sy=-l 


“3y+l2+4y=5 


ye! 


Adding the two equations we find that : 
xX=-1 
Substituting in the second equation : 
nyt223 “yel 
^ The S.S.= {(-1 1)} 

From the second equation : 
v3X-2y-8 “y=3X-8 (1) 
Substituting in the first equation : 
^ X+2(3X-8)=5 ~~ X4+6X-16=5 
“7X=21 ~ X=3 
Substituting in (1): .. y 23x3-8 
اعورم‎ 7 The S.S.= {(3 > 1)} 

[n] “٠ X+ 5y 22 s multiplying by - 2 
4-2X-10yz-4 (1) 52x-3y-2-9 (2) 
Adding (1) and (2): «.-13 y=-13 ~y=1 
Substituting in (1): ... X=-3 
7 TheS.S.= (7-350) 

Multiplying the first equation by 2 and 
multiplying the second equation by 3 
“4y-6X=14 (1) > 9y+6X=12 
Adding (1) and (2): .. 13y 226 ~. y=2 
Substituting in the equation : 

n 6+ 2 2-4 
^ The S.S. (C 1 2)} 

[3-x«2y-1 
SA2X44yz-5 
Substituting from (1) in (2) : 
22(-2y)*4yz-5 
^ 2-4y+4y=-5 
This is contrary 


AX-206-2y 


422-5 
^ The S.S. = Ø 


py = = i > multiplying by 6 


“3X+4y=6 

» multiplying equation (1) by —2 
6 -2X-4y=-4 

X=2‏ ." :)3( و )2( adding‏ د 

» substituting in (1) : 

2 2+2y=2 

^ The S.S.= {(2 0)} 
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Algebra and Probability 





(4| Graphically : 
دو‎ 2+4 























from the graph » the S.S. = {(0 +4)} 
Algebraically : 
Substituting by the value of y from the first 
equation in the second equation 
wX+44+xX=4 “2x=0 X= 
Substituting in the first equation : ~. y 24 
7 The S.S. {@ »4)} 

[2) Graphically : 

y=3X+4 


0 














from the graph » the S.S.= {(- 1 > 1)} 
Algebraically : 
Substituting by y = 2 X + 3 in the first equation 
s3X-2X-34420 4X-2-1 -y-l 
^s The S.S.= (C 150] 

(6 





[3] Graphically : 


ysl-2x 






































from the graph » the S.S. = (7 1 »3)} 
Algebraically : .: 2 X + y = 1 .. multiplying by — 2 
4-4X-2yz2-2 (1) » X4+2y=5 (2) 
Adding (1) and (2): «. -3X 23 X0 
Substituting in (2) : +. y =3 

.. The S.S.= {(-1 »3)} 


(4) Graphically : 


X28-2y 











from the graph »the S.S. = {(2 »3)} 
Algebraically : 

vw X4+2y=8 -. multiplying by - 3 
2-3 X-6 y=-24(1) 92.3 × + ر‎ =9 )2( 
Adding (1) and (2) : 

2 -Sy=-15 

Substituting in (2) : .*. X 

©. The S.S. = {(2 >3)} 
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[5) Graphically : 
X=4+y 














from the graph » the S.S. = {(3 :- 1)} 
Algebraically : 
~ X-y =4 ~. multiplying by 2 
42x-2y28 (I) ə 3X+2y=7 (2) 
Adding (1) and (2) : we find that 5 X 2 15 .. X 23 
Substituting in (1) : . y=- 1 
.. The S.S.= (G +- 1)} 

[6] Graphically : 









































from the graph »the S.S. - {(1 »2)} 
Algebraically : From the second equation 

n y=4-2X 

Substituting in the first equation : 

2 3X+16-8X=11 —-5Xz2-5 -X-l 
oy =2 7 The S.S.= {(1 +2)} 





+: The first straight line intersects y-axis at 
the point (0 » 5) 

The second straight line intersects y-axis at the 
point (0 » — 5) 

.'. The two straight lines are parallel because of 
m, = m, and the two intersection points with 
y-axis are different 

-. The number of solutions = zero 

as 

2 


m on TH) any 


ites =! 

* The two straight lines intersect y-axis at 
the same point (0 » 4) 

-. The two straight lines are coincident 


7. The number of solutions is an infinite 


wo omm 


*. (3 »— 1) is a solution for the equation 
aX+by-5=0 2 3a-—b=5 
+: (3 »— 1) is a solution for the equation 
3aX*byz17 49a-bz17 
2 -9Qa+b=-17 
Adding (1) and (2) : .:. -6a =- 12 
Substituting in (1) : .. bz 1 


ot o ooo 


^" (a د‎ 2 b) is a solution for the equation : 3 X- y = 5 
^ 3a-2b=5 (1) 
:د‎ (a »2b) isa solution for the equation : X+ y =~ [ 
5sa-2bz-l 
Adding (1) and (2) : .* 
Substituting in (1) 
Another solution : 
v3X-y-25 (1) »X+y=-1 
Adding (1) and (2) : ... 4X=4 
Substituting in (2) : ~. y 2-2 


a2 


4a=4 
b=-1 


AXI 


7. (1 د‎ 2) is a solution for the two equations 

» 7 (a 52b) is a solution for the two equations 

.. (as2b) 2 (1 5-2) ʻna=]l s 2b=-2 
^bs-l 
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= Algebra and Probability 





u 

 f(O=aX?+b sf (l)=5 
“.a+b=5 (1) 
“.4a+b=11 Q 
Subtracting (1) from (2) : .. 3a=6 
Substituting in (1) : . ط‎ 3 





(3:0 
2 
[Gy:ys6-4axs(x y) € Rx RB} 
(12) B{C2>-5} 

(s)4 


(2) second ){C5>+5)} 
































(s)d Aa Ga 
(8)d Ee (19) d 














S —— ———— 


:;y-2Xz0 MAyz2X 

By substituting from (2) in (1) : 

4X4-2X26 “ 3X=6 AX22 
By substituting in (2): .. y 24 4^ B(2 24) 
.'. The length of the altitude drawn from B to 
AO is 4 length units 

» 7 A €straight line Lj sAGXX 
at y =0 in the equation X + y = 6 
X26 

^. AO = 6 length units 


4^ A(650) 


Let the two numbers be X and y 
۰. ×+ لە )54(1= لر‎ =2 × )2( 

Substituting from (2) in (1) : 
.X+2X=4 .. 3 2> 4 
Substituting in )2( : ~. y = 36 

^. The two numbers are 18 » 36 


5 

Let the first number be X » the second number be y 
43X42yz213 (1) 
,XxX+3y=16 Q) 
From (2): X216-3y (3) 
Substituting from (3) in (1) : 
43(16-3y)«2yz213 
448-9y-2yz13 
448-1327y 
Substituting in (3): X= | 

4. The two numbers are | 5 


2 48-7y213 
“Ty =35 sys5 


Let the length X cm. and the width be y cm. 
nX-ys4(0D52(X4y)528 ~. X+y=14(2) 
Adding (1) and (2) 2X=18 «X=9 
Substituting in (1): ~. y=5 

.'. The length = 9 cm. » the width = 5 cm. 

~. The area of the rectangle = 9 x 5 = 45 cm? 


زعأ 


Let the number of arabian teams be X teams 
and let the number of non-arabian teams be y teams 


^. The area of A ABO = ل‎ x 6x 4 = 12 square units. | -X*Y = 16 (1) +y- 3 X= 4 multiplying by - 1 


> Applications on solving two equations 
` in two unknowns of first degree 


w 
Let the two numbers be X and y 
.. X+y=63(1) × - y= 11 (2) 
Adding (1) and (2) : +. 2 X 2 74 
Substituting in equ. (1) : .. y 226 
7. The two numbers are 37 , 26 
8 


43X-yz2-4(2) 
Adding (1) and (2): —. 4X212 X23 
.'. The number of arabian teams = 3 teams 


Let the father's age be X years 





and let the son's age be y years 
~ X+y=S55(1)>X-4y=5 
Multiplying the equ. (2) by — 1 : 
^ -X+4y=-5(3) 
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Adding (1) and (3) : +. 5 y =50 -y=10 |W 
Substituting in (1) : .. X=45 Let the units digit be X and the tens digit be y 
.. The son's age = 10 years ^= X+y=3X 2. 2xX~y=0 (1) 
and the father's age = 45 years vy-X=4 (2) 
eo © Adding (1) and (2) : -. X=4 
Substituting in (2) : 7. y =8 ~<. The number is 84 
Let the number of girls be X 


and let the number of boys be y : u 
2 2X-y=50(1) و‎ 2 y-3 ×= 50 (2) Let the units digit be X and the tens digit be y 





Multiplying equ. (1) by 2: 4 X-2y = 100 ^k ys n 00 
Adding (2) and (3) x-150 »(y + 102) - (X 10 y) 2 27 2 9X-9y=27 
^s X-y=s3 


Substituting in (1) : .. y = 250 7 
Adding (1) and(2):.2X=14 ..X=7 


7. The number of boys = 250 0 
The nunbecof/aitlt-s 150 Substituting in (1): -. y 24 
n Bus 7. The number is 47 


iu 
Let the measure of the greater angle be X* 
and let the measure of the smaller angle be y® 

2 X+y = 180 )1( 52 2-2 ل71‎ (2) 
..2X-7y =0 


Let the units digit be X and the tens digit be y 
..X+10y=5(X+y( “n Sy-4X=0 (1) 
»(y£1039)-(X410y)29 | .9x-9y-9 
AxX-yzl 25X-Sy=5 (2) 
From (1): X = 180-y (3) Adding (1) and (2) : ~ 

Substituting in (2): 2. 2(180— y) - 7y =0 Substituting in (1 » 

.. 360-9 y =0 sys 39 = 40 7. The number is 45 

From (3) : .:. X= 140 
~. The two measures of the two angles are 140° > 40° Let e IO DN DDCCDE 2 
زعا‎ QA ll -2a-22b-l1 

Let the measure of the first angle be X° 

and let the measure of the second angle be y^ 

2. X+y=90(1) »>X-y = 50 (2) , ..3a=b+5 
Adding (1) and (2) : -. 2 X= 140 = X=70 

Substituting in (1) : .. y = 20 Multiplying equ. (1) by — 1 : 

^. The two measures are 70° > 20° 5-2a-bs-1 
Adding (2) and (3) : . a=4 

Let the price of one pen be X pounds and the price of Substituting in (1): ~. 7 

one book be y pounds «<. The rational number 

4X+2y =22(1) 5 X+y=20‏ ان 
Multiplying equ. (2) by - 2 :‏ 

s -140x-2y-2-40 

Adding (1) and (3) : ~. -6 X=- 18 " and Osama's age now be y years 
~ X+y=43 





Let Ahmed's age now be X years 


Substituting in (2): ... y 25 
^. The price of the pen = L.E. 3 RIE Fake 3 
The price of the book = L.E. 5 Adding (1) and (2): -. 2 X=46 
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Substituting in (2) : ~. y=20 Multiplying the equation (2) by 2: ~. 6d—2c=6 (3) 
~<. Ahmed's age now = 23 years Adding (1) and (3): .. 5d=10 de2 
and Ahmed's age after 7 years from now = 23 + 7 = 30 years Substituting in (1) : 3 





» Osama's age now = 20 years and 


Osama's age after 7 years from now = 20 + 7 = 27 years 
~ X+y=3 





A2X€3yz210 
Let Magdi's age now be X years 


and the age of his daughter Dina be y years Multiplying (1) by-2: .:. -2X-2y--6 
M(X-5)285(y-5) «X-5yz-20 (1) | Adding (2) and (3): ~. y 24 
X+4=3(y+4) ..X×-3y =8 (2) | Substituting in (1): «. X=- 1 > 
Subtracting (1) from (2): .. 2y=28 ~. دير‎ 4 
Substituting in (1): ". X = 50 
~. The age of Magdi now = 50 years 

and the age of Dina = 14 years 


Let the length of the rectangle be X cm. and the 

7 The triangle is equilateral. width be y cm. 

Xt 2y=X+y+2 zi n2 (X+y)=24 ~ X+y= 12 
3X-y=X+y+2 »>X-4=y+2 ^ X-y=6 

Substituting from (1) : Adding (1) and (2) : —. 2 X218 ʻ X=9 

42Xx-422 ^ X=3 ~. The side length of the square = 9 - 4 = 5 cm. 

7. The side length = 7 cm. ~. The area of the square = 25 cm? 


5 ك2 Tal || - 55 AYA‏ | از حم مان 


`. The triangle is isosceles Let the number of banknotes of P.T. 25 be X 
~- The two base angles are equal in measure. and the number of banknotes of P.T. 50 be y 
n5X-5ys3X45y e2X-10y-200) | .. x iy 221 (0,25 + 50y = 800 

^ The measure of the vertex angle = 2 X dividing by 25 2 X+2y=32 

"^ 180-(5X-Sy+3X+5y)=2X 

"^ 180-8x-z2x ^ X=18 
Substituting in (1) : .. y 23.6 


Subtracting (1) from (2): ؛.‎ y = 11 
Substituting in (1): .. X= 10 
7. The number of banknote of P.T. 25 = 0 


Excellent pupils and the number of banknote of P.T. 50 — 11 
wu Answers of Exercise 


*s (~d »2c) is a solution for the equation : X + y 24 u 

^ -d+2c=4 w| aa Be 
$77 (3d—2 53 ~c) is a solution for the equation : (S)c (7)b 
X+y=4 4.3d-243-c-4 +3d-c=3 Q)|[S]b a fic 
10 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tii]‏ 


























Answers of Unit 42 





(lf رع‎ - 22+ 2-3 














f(X)=xX?-4x43 


x[- To To 3 [4]5] 
i| s [3 |o:i[o]s]s 








The 5.5. - (- 3:1) 
(Zix?«2x-3-0 
n3) دعن‎ (0 




















From the graph : 
The minimum value = — 1 











(£) The equation of the zx 
axis of symmetry is X 22 











..X+3=0 5 
then X2—3 or X- 120 sthen X21 
^ The S.S.={-3 51} 

(3). a=l»b=2,c=-3 


z. The S.S.={-3>1} 
(3]The S.S. = (- 35 1} 








fo)yex?-2x 


From the graph : The S.S. = (0 »2} 








(The S.S. - (153) 





feos-x?«6x-n 


5 
From the graph : The S.S. = Ø 





a 


foosx?-2x«l 












































From the graph : The S.S. = (- 1} 





u 


f(X)=6X-X?-9 


From the graph : 
(1) The maximum value = 0 


u 


f(x)s4x?- 12 X«9 
c In 


- The X:cootdinate of the vertex point of the curve 




















.'. The vertex point of the curve is (1 i »0) 


خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tesi]‏ 
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From the graph : 
The S.S.= {11} 


(3) F(x) - - 22+ 3 2+ 2 





























@s(x)=x?-2x-4 


Expo [1T 5 [4] 
le Ss) fa) 
3 
i للا‎ 





y! 
From the graph : The S.S. = [2 1.2 3.2] 
approximately. 

(2)fc022x?«5x 


4-o To [2] 
ero] 2 s[ o] 7 [o] 


coor 


























5 
From the graph : The S.S. = {— 2.5 +0} 
12 1 


Tee] التعليمى ولا يسمح بتداوله على مواقع أخرى‎ Si هذا العمل خاص بموقع‎ ١ 


Draw by yourself and from the graph 
The S.S. = (—0.6 3.6) approximately. 


Af (x) =x?-5 x43 
Exo iTo [2 4 [s 
ESSE 
Draw by yourself and from the graph 


The S.S. = {0.7 » 4.3} approximately. 
(S)£00-2x?«3x-6 





Draw by yourself and from the graph 
The S.S. = (- 2.6 » 1.1} approximately. 


(8)f (x)=2x?-5x-1 


[xl 011 [T3] 
ix] e uf 27 
Draw by yourself and from the graph 


The S.S. = (- 0.2 » 2.7} approximately. 


(f (x)=x?-7x+8 


zd 
y 


Draw by yourself and from the graph 
The S.S. = (14 د‎ 5.6} approximately. 





"vazli»bz75c-2 


1 xoci 389-8 -7 1 
See 


2 
7. X=-03 or X=-67 





^ The S.S.= [-03 »-6.7} 
vaslsbzs-4sc-l 


5 416-4 as 12 


2 2 
©. X=0.27 or X = 3.73 


7. The S.S. = {0.27 53.73} 











Answers of Uni > 
js a=2sb=-45c=1 E. x?-x-4=0 


_ 416-8 _ 48 naslsbe-lses-4 
4 5 la Yiei6 _ 1117 
aoe ees 


.. X = 0.293 or X = 1.707 X= 2 
7. The S.S. = (0.293 » 1.707} 7X2 2.562 or X = — 1.562 
sa-35bs-65c-l 7. The S.S. = (2.562 »— 1,562} 
6436-12 62424 (4]72x?«3x-6-0 

6 6 a=2sb=3,c=-6 


7. X= 0.184 or X= 6 neers Eee conde 
^. The S.S. = {0.184 » 1.816} dX loc 
vas23be55c-0 pe a 
-52'[25-0 7. The S.S. = (1.137 »- 2.637] 
1 = a X?-3xX+1=0 
Sazl»bz-3scz-l 


^ The SS, = {0 »-2.5} ni Hekk LETE 


a=lsb=3,c=5 .. X= 0.382 or X= 2.618 


222810720 لے‎ ^ The $.5.— (0382 » 2.618) 
2 
^ The S.S.= Ø x*-11X4920 


na=l»b=-ll»c=9 
vasl»bz85c-9 .x. aW 36 _ 11s fas 
„864-36 عق‎ 7 E 2 | E 
B 2 301 7 .. X= 10.110 or X = 0.890 
--4 21[7-- 4 مب‎ 5 7. The S.S. = (10.110 ,0.890} 

.. The S.S. = (- 1.35 »- 6.65} (7 | Multiplying the equation by X : 
waa XxX +4=6X n xX -6X+4=0 
xn Bk اجا‎ 17 42 asl b=-6»c=4 


iN aa 8 .x.Ssl36-16 6x Y20 
TE ft = 


^. The S.S. = {-0.78 » M 


X= 


.. X= 5.236 or X = 0.764 
7. The S.S. = {5.236 > 0.764} 
x?-6x47-20 [E] Multiplying the equation by X? : 
samzlbsbz-65cz7 1 84X=X?  x!-x-820 
„n x- 62106-28 _ 62 V8 M em 
141+32 ae 


X«14860rXx4414 XS 
^ The S.S. = (1.586 54.414} 7 X= 3.372 mar 
v 2x?-10x-1=0 ^. The S.S. = (3.372 »- 2372) 
^sa225b2-105c--1 [9] x6-2-23 s5x-x?z3 


2 = 
_ 104 100+8 1023108 102693 nn =o 


4 = 4 د‎ u z-l65sbz55c--3 
_5± 313 
= 
.. X= 5.098 or X = — 0.098 ~- X= 4,303 or X = 0.697 
7. The S.S. = (- 0.098 » 5.098} -. The S.S. {4.303 30.697} 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FEES‏ 
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10) Multiplying by 9 +. t= 1.83 or t=— 1.12 (refused) 
xX -12X=-18 2X - 12x +18=0 ~<. The diver reaches the water surface after 
^ azlsbz-i25cz-18 1.83 seconds approximately. 


garen ma 72 | - ©. 


s X= 10.243 0r X= 1.757 1] - 1602+ 801+ 20-0 














^ The S.S. = {10.243 > 1.757} 7ac-i65:b-280,c-20 
" 0 —80 +6400 + 1280 
> Applications on solving an equation 1 -32 
of the second degree in one unknown +: t= 524 or t = - 0.24 (refused) 
7. The ball reaches the floor surface after 
wW 5.24 seconds approximately. 
0-02 22+ 2220 (2) Calculate the vertex of the curve to know the 
4&a2-025b225c-20 ~. maximum height » the ball reaches to : 
.. X= 10 or X - 0 (refused) d 77 The vertex of the curve = Cx of ( = ) 
.'. The covered distance by the dolphin from the =(2.5 + 120) 


tarii يليه‎ li EN 
jen iis rune — TE uuu i.e. The maximum height د‎ the ball reaches to is 
فا‎ 120 feets and that is after 2.5 seconds » and 


(ef hence it can't reach the height 130 feet. 
“0.3 X? + 0.78 X + 0.38 =0 { 


“^ a =—0.3 >b=0.78 » c =0.38 | و2233‎ 12 


2V¥ 0.6084 +0456 -078+ 00644 | . 49424241 16020‏ 2078 ديري 


-0.6 -0.6 4 
.. X= 3 or X= - 0.4 (refused) “mesa Ta 


~. The horizontal distance far from the cannon which | . E. -24 £576 3136 =r 24 #93712 
the bullet covers till it strikes the land = 3 km. 5 98 98 
approximately. .. L= 3.77 or t = — 8.67 (refused) 

~. The snake will be able to escape at less than 
3.77 seconds. 

v -006 X? 0.39 X + 0.79 20 


s a2-0.06 +b 20.39 9¢=0.79 Excellent pupils 





-0.39 + 0.1521 + 0.1896 _ - 039 103417 
= =0.12 » -0.12 G7 Gri 


5^ X= 8.12 or X = — 1.62 (refused) z 

7. The maximum distance to which water reaches finswers of Exercise 
-8.12m.- 812cm. uu 

[1 Substituting from equ. (1) in equ. (2) : 





5 : 2 
“4.912 +3.5 1+ 10 =0 nxtexi-2 2%? =2 
2 


^s a=-49 9b 35ع‎ C= 10 Sees end نيد‎ ap inc 


-3.5 +112.25+ 196 sy Tory 


—98 The S.S.= [05 D 57 1*- 0) 
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هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 
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(2)--x-3=0 3 چ‎ yw 
Substituting in second equation : From (1): X22 or X--2 
.. 94y?=25 oy? 16 ^ The SS. = {(2 +2) »(-2 >-2)} 
oy=4 or yz-4 
.. The 5.5. = (854) » 35-4] 
[3]: X-2y 20 nX-2y 





Substituting from equ. (1) in equ. (2) : 
nx-pyexe] 
Substituting in the other equation : “X2 -2x+1+X-7=0 
2y ر‎ = ^ nxi-x-620 2 (X=3)(X+2)=0 
say? ^ sX230rX2-2 
y=] or y=-1 Substituting in equ. (1): .. y 220ry 2-3 
From(1): X22 or X2-2 ^ The $5.2 (852) »(-2 »-3)} 
.. The S.S.= {(2 1) (€ 2»- D] [2 Substituting from equ. (1) in equ. (2) : 

4]: X-y=0 < Mey 2 G-yP-y?=55 
Substituting in the other equation : 225-10 y+y?- y?=55 
n XP +XxX+X = 27 ..-10y =0 sMyz-3 
A3xX*227 E Substituting in equ. (1) : -. X = 8 
X23 of X=-3 ^ The S.S. = {(8 »—3)} 

From (1): 2. y=3 or y2-3 [3] x-y=1 MX210y 

^ The S.S. = (853) »(-3 +- 3] Substituting in the second equation : 
“y-2xX=0 درم‎ nOxy + ر‎ - 5 

Substituting in the other equation : nge2yeyley!225 .. 2y?+2y-24=0 
2 X(2X)=18 n2X!218 5 .. 3ر‎ +y-12=0 .. (y + 4( (y-3)=0 
.“.X=3 or X=-3 “y=-4ory =3 

From (1): “.y=6 or y=-6 And from (1): ..X=-3 or X=4 

.. The S.S.= (856 5C 3»- 6} .. The S.S.= {(-3 5-4) (4 > 3)} 

[8] y «2x20 snys-2X [al X+y=7 سرام‎ 7 
Substituting in equ. (2) : Substituting in the other equation : 
s6x'-C2xy-7 .6x?-ax?-72 s0-xPh-xi-7 
422x272 67 5136 
0. X=60rxX=-6 
From (1): ~ y=- 12 ory =12 
^ The S.S. = {6 »-12)3(-6» 12) 

[7 | Substituting from equ. (2) in equ. (1) : 
sw y?+y=0 ..y (y+ =0 
“y=0 or y=-I 
Substituting in equ. (1): ~ X20 or X=1 
^. The S.S.= 0 20) s(15— D} 

[8]-: x-y=0 -nX-y g five 
substituting in the second equation : From (D: -. X1 

4 2 7 The 3.5. ((1 »- 1)} 


y= wy =4 
y y ^ 





49-làxex?-x? =7 
2-14 X=-42 oo X=3 
From (1): “.y =4 
+. The S.S.= {(3 »4)} 
 X-y-2=0 X=y +2 
Substituting in the second equation : 
n (y+2P-y?=0 
ny +4y+4-y=0 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EEE]‏ 
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mM 


[8] 2X «yz 10 < y=10-2X a) = X=2orx=3 

Substituting in the second equation : And from (1): ~~ y=3 ory =2 

^X? (10-2 x)? =25 .. The S.S. = {(2 +3) (3 2)} 

+. X? + 100-40 X +4 X?-25 =0 [3]: y-x=2 nysX42 

5 22-40 +ئن‎ 75-0 -.X?-8X415-0 Substituting in the second equation : 

^ (X-3)(X-5)=0 ~ X=3o0rX=5 2 X?+X(X+2)-4=0 

From (1): “.y =4 ory =0 XxX? +X? +2X-4=0 

.. The S.S.= {G 54) :)5 0)} 2X +2X-4=0 2X? +X-2=0 
G) ~ y-x=3 MysX43 ^ (X+2)(xX-1)=0 ~ X-2-2o0rXx«1 
Substituting in the equ. (2) : rom (1): .. y=Oory=3 
oe 22-2 2+3 (X43) =15 7 The S.S.= {(—2 +0) 5 (153)) 
n X?-2X+3X+9-15=0 [4] X-2y-120 ..X=2y +1 
oo xX +X-6=0 = (X43) (X-2)=0 Substituting in the second equation : 
n X=-3 or X=2 + Qy+lP-y@y+l=0 
From (1): =. y=0 or y=5 .. 4 y+ 4 y+ 1 -2 ر‎ = y =0 
+. The S.S.= (0350) (2 »5)} 2y +3y +1 =0 ..(2y+ Dy +1)=0 
vyt2X27 ^nys]7-2x (1) y=} ory=-1 
Substituting in the second equation : From (1): ^. X=0or X=- I 
2X! «xX430-23-19 » The S.S. - ((05- 3) >61 ;-0) 
2X? +X+21-6X-19=0 Jv x+y=1 nysi-X 
2n2x?-5x4220 Substituting in the second equation : 


[8 


2 @X=1)(%=2)=0 + x=Lorx=2 xX? +X (1-20 + (1= x) =3 
And from (1): « y = 6 ory =3 nXx-x*eq-2x4x?-3-20 


“The SS.={(4 56). 53] 1 X?7-X=2=0 
- < (X-2) (X+ 1)=0  —-Xz2 or X=-1 


or y=2 
keyed suae dede +. The S.S.= (Q 5-1) 5(1 2)} 
Substituting in the second equation : “X+2y=4 n X=4-2y a) 
2607-20 = 2 ^7X-X7=12 Substituting in the second equation : 
2 
2 X7-7X+12=0 — «(x-3)(x-4)20 n 4-2yf*sy(-2y + yl21 
4X3 or X24 ۰.16-16 y+4y2+4y—-2y?+y?-7=0 
From(1):-.y=4 or y=3 n3y-12y«4920 .y?-4y+3=0 
0 +. The S.S. = {(3 +4) :)4:3(( s(-D(-320 ~ y=lory=3 
(2) x+y=5 Mys5-X And from (1): =. X=2 0r X=-2 
X 
ARI: z Xy=6 7 The S.S.= {(2 91) »(-2»3)} 
Substituting from (1) in (2) : G) ~ y-x23 MAyz3i4X 
“ X(S5-X)=6 2. 5X-xX?-6=0 Substituting in the second equation : 
.. X?7-5X+6=0 2. (X-2)(X-3)=0 2 X?74(34xXP-XG4+X=13 


16 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 





Answers of Unit 2 1 


2 X24+946X4X7-3X-X7-13=0 Substituting from (1) in (2) : 
n X?4+3X-4=0 (X= 1) (X+4) =0 sy+2-y-2y@-y)=0 
“X= lorx=-4 2 2y?-4y+2=0 








And from (1): . y=4ory=-1 oy -2y+1=0 y-1 =O ته‎ 
+. The S.S.= ((1 54) (-45- D) From (1): = X21 

[8]; X—y 10 nX-ytd0 u) .. The S.S.={(1 5 D] 
Substituting in the second equation : 
.. (y + 102 —4 y (y + 10) + y! 252 
.. y? + 20 y + 100-4 y?-40y + ?ر‎ - 52 0 
..-2 y-20 y +48 =0 ~ y` + 10y-24 20 
..(y+12)(y-2) =0 ~ y=-l2ory=2 
From (1): “. X=-2orX= 12 
^ The S.S.= {(-2 >- 12) (12 2)} 


u u 

[1| Substituting from equ. (1) in equ. (2) : Let the two numbers be X and y : 
Sy +3y-10=0 a (y-2)(y +5) =0 = X+y=17 
n y=2ory=-5 »xy=72 
7 The S.S. = {(0 +2) (05-5) From (1): ؛.‎ X=17-y 

[2] Substituting from equ. (2) in equ. (1) : Substituting from (3) in (2) : 

















.. ر‎ -2y=8 ny-2y-820 sQT-yys72 — = ITy-y?-72=0 
vO =) oye ony =4 wn y-I7Ty+72=0 ~» (y-9)(y-8)=0 
Substituting in equ. (1): 


..y =9ory =8 
t XDA x=16 Substituting in (3): ~- X=8 or X=9 
.. The S.S.= {(4 »- 2) (16 :4)} 


= -. The two numbers are 8 and 9 
(BS) X*42xy22 = X(X4+2y)=2 


2 X+2y=2 -. DA MAXI 


Substituting in the first equation : Let the two numbers be X and y : 
1 +22 “ys 2 X+y=9 

^ The SS.={(1 > 4)} x?-y!z45 

From (1): -. X29-y 





o بوعر 2 + 2ع‎ +y +y=6 
n (XtyP+y=6 ou X+y=2 Substituting from (3) in (2): ~ 
2 2+ =6 ل‎ =2 81 - 18y كه د ر ترج‎ 
Substituting in the first equation : ^ 18y=36 : 
o X42=2 X=0 Substituting in (3): .. X=9-2=7 
^ The S.S.= {(0 »2)} .". The two numbers are 7 and 2 


a) 


Let the two numbers be X and y : 
(2) | ..x-3y =1 d) 





stat yabsdl (17‏ وإجاباك (oli‏ /؟ إعدادی ت۲( ) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 





x Algebra and Probability 





2X? 4+y7=17 
From (1) : 


~X=lt3y 
Substituting in (2) 


“43 y( + ر‎ = 7 

n l1+6y+9y + -17 =0 

^ 1Wy?+6y-16=0 

n5y 43y-8-20 = (5y+8)(y-1)=0 
E y = (refused) or y=1 

And from (3): +. X24 

<. The two numbers are | and 4 


5 


Let the length of the rectangle = X cm. 
and the width = y cm. 


"^ (X+y)x2= 18 
»Xy=18 

From (1): .. y 29- X 
Substituting in (2) : 
s9x-x?-18 
4&(X-3)(x-6)20 +. X=30rx=6 
Substituting in (3) : “ y=6ory=3 

7. The two dimensions are 6 cm. and 3 cm. 


e— 


Let the length of the rectangle be X cm. 
and its width be y cm. 


AX-yz3 

3Xy=28 

From (1): .. X2y43 

Substituting from (3) in (2) : 

“ y (y +3) =28 ny 43y-2820 
^As*7(-4)20 

z^ y=- 7 (refused) y=4 
Substituting in (3) : .. X=7 





X+ty=9 (1)‏ :م 
)2( 
)3( 
X(9-X)=18‏ ~ 


X?-9X+18=0 


or 


~“. The two dimensions of the rectangle are 4 cm. 
and 7 cm. 
~. The perimeter of the rectangle = (7 + 4) x 2 = 22 cm. 


Let the length of the greatest diagonal be X cm. 
and the smallest one be y cm. 


2 


18 








°". The perimeter of the rhombus = 40 cm. 
-. The side length = 10 cm. 


*" The two diagonals of the rhombus are 
perpendicular and bisects each other 


B G xy. ¢ yy = 02 B i x24 4 y?= 100 
s ×7 + y? = 400 

From (1): “. X=y +4 

Substituting in (2) : .. (y + 4) + y? = 400 

—y + 8y + 16 + ر‎ - 400 =0 

.. 2 y2 8y - 384 =0 oy? + 4y - 192 =0 
~ (y + 16) (y-12)=0 

.. y=- 16 (refused) or y= 2 

Substituting in (3) : -. X= 16 

*. The lengths of the two diagonals are 16 cm. and 12 cm. 


as M—— 


Let the side length of the great square be X metre 

and the side length of the small square be y metre 

..4X-4y =8 

“X-y=2 

»X*%y?=20 

From (1): .. X=2+y 

Substituting in (2) : .. (2 + y — y? = 20 

ر + ر4 +4.. 

4 > 16 

And from (3) : ~. X26 

.. The side length of the great square = 6 metres 
and the side length of the small square = 4 metres 


(2) 
(3) 


(1) 
(2) 
(3) 





Let the lengths of the two sides of the right angle be 
Xcm. and y cm. 


“ X+y+13=30 “X+y=17 (1) 
(2) 
(3) 
Substituting in (2) : ~. (17 — y)? + y? = 169 

0= 169 - ر + 289 + ر 34 - oy?‏ 

n 2y -34y 12020 ~. y!-17y 460-20 
^(y-12)(y-5)20 “~y=l20ry=5 
Substituting in (3): .'. X=Sorx=12 

^. The side lengths of the right angle are 5 cm. and 12 cm. 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tos]‏ 
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Let the length of the hypotenuse = X cm. 
s the length of the other side = y cm. 

oe X+y+5=30 .. X+y=25 
× = ر‎ + 5 

From (1): ^ X225-y 

Substituting in Q: ۰, (25-yP=y?+25 


7.50 y = 600 


„'. The area of a triangle = i x 12 x 5=30 cm} 


Let the lengths of the two sides of the right angle be 
Xem.andyem.»X>y 


MAX-yz3 

, ×+ - 5 

From (1): .. X=3+y 

Substituting in 2) : .. (3 y? + y? 2 225 
.. 9+ 6y+y?+y7—225 =0 

..2 y+ يبرم‎ 26-0 ~. y?+3y- 
.. (y+ 12()y -9)= 

s y=- 12 (refused) or y =9 
Substituting in (3) : ^. X= 12 

.'. The perimeter of the triangle = 9 + 12 + 15 = 36 cm. 





a) 
(2) 
(3) 


108 =0 


 Xy=7 

»X-2=y+2 oo X=y+4 

Substituting in (1) : <. (y+ 4) xy = 77 

ny +4y-77=0 .(y*1D(y-7)20 
z-1l refused: or - if 

Subsitinitng i in(2): 2. X=I11 

-. The side length of the square = X - 2 2 9 cm. 

«<. The area of the square = 81 em? 


= 


Let Ayman's age be X year and the age of his son 
Bassem be y year. 


^n X-3y=1 
»X?4+y?-3Xy=181 
From (D: X2143y 
Substituting in (2) : 





.. )1 +3y + y-3 y )1 + 3 y( = 1 

2 1+6yt+9y4y?-3y-9y?- 181 = 
oy? + 3y - 180 =0 = (y + 15) (y- 12) = 
s y=- 15 (refused) or y= 12 

Substituting in (3) : .. X 2 37 

-. Ayman's age = 37 years 


and the age of his son Bassem = 12 years 





Let the units digit be X and the tens digit be y 
wo X=2y 

4(x+10y) 

Substituting from (1) in (2): 

o2y=ytSy 

.. 2y = 6 (since y #0) 
From (1) : +. X26 


a Xy= 


^. The number is 36 





Let the units digit be X and the tens digit be y 
Ay-X-2l0 AnyzXtld 
^X 10 y) (y + 10 X) = 252 
Sibel ating from (1) in (2): 
^ (x 10 oce 0) Gc 1 + 1029 = 252 
= (11 X+ 10) (11 X+ 1) = 252 
.. 121 X? 121 X -242 =0 
©. (X+2)(X-1)=0 
4 UO. ل‎ or 
Substituting in (1) : 

*. The original number is 21 


Let the X coordinate be X and the y coordinate be y 
sys2x? a) 
+: The point moves on the straight line 


a) 
(2) 


snxbex-220 





«<. The coordinates of the point satisfy its equation 

s5x-2y-120 

Substituting from (1) in (2) : 

45x-20x)-120 :.-4 222+ 5 2-1-0 
12-5 2+ 1-0 ^. (4X-1) (x-1)=0 

“ x= }orx=1 

From (1) : .'. 


(2) 


y= pory=2 


The point is (4 ea 22) 
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E 

~X+y=28 (1) 5 24) is a solution for the equation : a X + b y = 2 
And from the opposite figure : 2 —-2a+4b=2 “a-2b=-1 

s. X? + y? = (20)? .“.a=2b-1 

s. ×? شرب‎ 400 =0 (2) -" 7 (72 54) is a solution for the equation 
From (1) : abXy+2x7=0 

^ X= 2B~y Q) y 7 -8ab+8=0 ^sabsl 
Substituting in (2) : - Substituting from (1) in (2) : 

7 (28- y)? +y?-400=0 “(2b-I)b=1 “2b?-b-1=0 
^ 784-56 y + y? +y? -400 =0 s. 2b+1)(b-1)=0 

.. 2y?-56y+384=0 2 y?-28y+192=0 |= =- 4 (refused) or b=1 

+ (y= 12) (y-16)=0 “y= I2ory=16 Substituting in (1) : a=1 

Substituting in (3) : -. X= 16 or X= 12 æ (@>b)=(1 31) 

*. The driver moved towards the west a distance of 


16 km. د‎ then he moved towards south a distance 
of 12 km. or the driver moved 12 km. towards 


west and 16 km. towards south. D) Model (1) 


€ xcellent pupils u 
u ES as 


030 Substituting from the first equation in the second (Jb Ble 
equation. 


arap ايمر‎ a SEENDE 52-4 ع‎ 


“ys a [a] The S.S. = (3.65 +- 1.65) 
22(a-axix-2 24458 cr EATEN 


2x1 2 Ska E 
22112 23 a 


2 2 [a] Draw by yourself. 
nysbeq3oryzi- 43 From the graph : The S.S. — {(1 +3)} 
Substituting in the first equation : [b] The two dimensions of a rectangle are : 
2 Xs14+Y3orx=1- 3 3cm. »4cm. 

“The SS.={(1+301+3) (1-43 91-Y3)} 
E] ¥x+y=5 a Yx=5-y (1) | fal The S.S.= {(1 > 1)} 
Squaring the two sides : .. X= 25-10 yr y? 

Substituting in the equation : X + y = 7 

۰. 25- 10y+y?+y=7 .. y?~9y+18=0 
^(Q-3(-620 Aus 

And substituting in (1) : 








“ys 





[b] Draw by yourself. 
From the graph we find that : 
(O The vertex of the curve is : (1 »—4) 
(8) The minimum value = — 4 
(3)The S.5.- (- 153) 





4 X=4 or y = 6 (refused) because 
from the equation (1) : -ع 5-6 ؛.‎ | 5 
and 1] عد‎ should not be negative [faja-5 > b--2 

2. TheSS.- {(4 5 3) [b] The two numbers are : 5 » 7 
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[a] The two numbers are :1 » 5 


[b] The two numbers are : 7 3 


[a] Draw by yourself » the S.S. — {0 52} 


(3)b 











[a] The S.S.= {01 39} [b] Draw by yourself د‎ the S.S. = Ø 
[b] The S.S. = (0.84 +- 0.24} 

[la]a=-! » b=0 

[b] The $5.2 (C 4»- 1) > (1 ١4+ 
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(20) f (x) = (7-1) (7-9) 
=(X- 1) (X+ 1) (X-3) (X+ 3) 


Answers of Exercise 4) -niQ)eils-1:35-3) 

z(fy={-2} a > zs 
f )20 - )2-2( يعم‎ = {0:2} (8)a 3 Sa 
f (X)=(X +4) (x-4) z. 2(fy={-4 94} mid Aa 









































& 





f09026433) 6-35) «z()2[- 353] G 
مور‎ =5x(X42)(X-2)  2G=for-2.2} (6? Be Go Gis} 
f(x) =(X-5) (07 +5X425) «z()- (5) Bl 2} B -2} Dio +3} 
f (0) =2X(X43)(X7-3X49) .. 2(0)2 {0-3} Ei- (e (9-9 
fQ9s(x-4Qx«n — z= {45-1} u 
foeosQxesqux-o -«z()e[-io4) | -f()- G9 -2(5y - 752 125- 50-75 =0 
foQosx(x-2)x-1) ~ z()- [o ceni 7. the number 5 is one of zeroes of the function f 
f@O=-2xK-HX-) «z:pe[0:2:0 | © 
f (O0 =X Qx-3) (42. z= {0+ :-2[ vi()s(0s1) ^f (020 
f (X) = (X + 2) (x- 7) “2(0 = {-2 57} ..b=0 sfQOosaxiex 
f (X)=(X+ 2) (x-1) = 2(f)={-2 51} »vf()20 “. ax1? +1 =0 
(18) Put f (X) in the formo? +2 X6 =0 ..a+1=0 vase] 

a=!) و‎ b=2 >c=-6 


xs 2214+ 4 


~ X=-1497 orx=-1-47 | = f6)=0 = 9a+3b+15=0 
2 2 3a+b=-5 a) 
2 2(fy={-1497 - 1-47} ~ f(5)=0 +ط5+ه25 :م‎ 15-0 
[17] Put f (X) in the form 2 32 - x + 5 =0 “Sa+b=-3 (2) 
aus bed u$ Subtracting (1) from (2) : .. 2a 


And from (1) : .. b=-8 
دير‎ 1E1240 _ 121-39 : 1 
E Ouma 
4-239 ER az= u 
GBs وم‎ - GP - دعب )8-12( - ونه‎ )-2:0( ^ h(0)=0 
=X (X?~4) -3 (X -4) = (X-3) o2 - 4) poca 2 û Dbe 
z(X-3)(x-2)(X*2) s 2a-b20 
+ 2(f)={3 > 22-2} «Uh(3) كلع‎ ..9a+3b=15 
(18) f Q9 = o8 - 8) + )22- 2x) ^3a+b=5 


2 Adding (1) and (2) : .. 5a=5 
2(x-2)08 4 = E 
¢ OE FEAE) And from (1) : 2. b =2 


عه مده 
h(2)=(2}+2x2=8‏ 














ABE 9 A )8( A (9) (v [s] (s) & [s] [s 2 - | 








= (X—2) (X? + 3x +4) 
<. 2 (f) = {2} 
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ua 

Putting aX-3=0 
sapi) 
vz(g-z() 

^ a x( 2) - 12x ã&+9=0 
2 ين‎ 3£ +9 =0 


EE: nas 
so z(gez(n={2}={F 


Answers 0 


The domain of n = R- {2} 

The domain of n IR - (- 2) 
The domain of n =R 

The domain of n =R- {0} 

The domain of n =R — {0} 

s x?sa 

il ETD 

7. The domain of n 2 R- (0 > 1} 
m -- 5 x?«9 
dono l5 

~. The domain of n = R— (-4 +4} 








(8) The domain of n = iR 
کے رن م‎ 257 
× (% “+ 25( 
x. The domain of n = R- {0} 
2 
ےو وچ‎ 
(x - 3) (X +2) 
+. The domain of n = R— (3 »-2} 
2 
snos X°-4X+3 
B(X+ 1) (X7-X+1) 
<. The domain of n = iR - (- 1} 
“ae x^-5x-46 
(X^49)(X-3) (X43) 
~. The domain of n 2I«R - (3 »- 3) 
vagos ERI 
-X(X-2)* 
-. The domain of n =R- (0 +2} 











2-3 
-32+5 
Putting 22-3 X +5 =0 


easel» b=-3 5c=5 


xa 329-20 = 3-1 
2 2 
VER 


-. The domain of n=R 





Consider the algebraic fractions in each problem be 
n, » n, and n, respectively the solution will be as 
follows : 
(3) The domain of n, =R » the domain of n; = IR — {0} 
7. The common domain = R - {0} 
[2) The domain of n, =R- {- 5} 
»the domain of n, =R- {7} 
7. The common domain = R- {- 5 » 7) 
(3) The domain of n, =R- {2} 
OP Sacs 
+. The domain of n, =R- (-3 3] 
~. The common domain =R- (2 »-3 » 3} 


(4) The domain of n, = R- {0} 
xi-i 
x(x-1) 
.. The domain of n; =R- (0 »1} 
^. The common domain =R- (0 » 1] 
— — 
(x42)(x-2) 
<. The domain of n, =R- (- 2 +2} 


The domain of n, = IR - {2} 


دون رمه 


-. The common domain = R — {- 2 :2] 
1 xj«3x 

eT = 
[ym 00 > XXISG-» 
7. The domain of n, =R- (0 »-3 +3} 


x743X49 
کے‎ + 
(X-3)(X^*3X49) 


7. The domain of n, =R - {3} 
^. The common domain =R — (0 :—3 »3} 
23 
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: x-4 
AR = m _ 
Ea) OO CS] 


.. The domain of n, =R- {2 0 3} 
n, 00 2x 
sv کے‎ _ 
2 X(X+3)(X—3) 
^. The domain of n; 2IR - (0 :-3 +3} 
7. The common domain = R - (2 +3 50 »—3} 


2 
X^*4 
Sume n _. 
100 =D OD 
~. The domain of n, =R- (-2 52} 
1 
(x2) 


7. The domain of n, =R- (- 2) 


2 m (X)= 


^. The common domain = IR ~ (-2 » 2} 
[8) The domain of n, =R- (-2) 
The domain of n; =R 
The domain of n, = R- {3} 
7. The common domain = R- {—2 » 3} 
[10 The domain of n, =R- (- 4} 
The domain of n; = R- {3} 
The domain of n, =R 
7. The common domain =R- {— 4 53] 
[11 The domain of n, =R 
E mos! 
a ee (X+ 3) (X -3) 
.. The domain of n; = R- (- 3 »3} 
is eo و‎ 
ع عه‎ )2-3( 
~. The domain of n =R- (0 :3[ 
+. The common domain =R - (0 »- 3 +3} 
2 
x--4 
- 5 
Sv m OOS PC» 
~. The domain of n, =R- (2 »3} 
PENA. 
(X+ 3) (X-3) 
^. The domain of n; =R- {-3 +3} 


n) = 


x?-3x-4 
(X+ 2) (X= 1) 


^. The domain of n, =R- (-2 > 1) 


vn (0) = 


~. The common domain =R- {2 53 ,-35-2 51} 


24 





@{-2} 
(8)2 
4 























a 4)a 


[0) c 
(8) c 





Ga 
fc 


(8)d 
Ba 























8 
meb fa) 


n(X)= 





2X+1 
(x-3)x-2) 


7. The domain of n = R (3 :2( >n (0)= ل‎ 


n (2) is meaningless because 2 É the domain of n 


w The domain of n =R- {3} 
2 AtX=3 sthen X?-aX 920 


..9-3a+9=0 ~3a=18 


+: n (a) is undefined 
.. AtX=a «s denominator = 0 
.. 4a -12a4920 

^ (24-3) =0 


2-3 





7 The domain of f = R— (2 ,c} 
^ When X22 .. xX -5X+m=0 
44-5x24mz-0 “m=6 


دوه رد x‏ 


x?-5x«6 
.. The domain of f =R- (2 :3] 


5 = iX 
*f09- KD) 


“C=3 
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+: The domain =R- (- 2) 
^ When X= 


w zd) = {4} 
2 ax?-6X4+8=0 


.:. AtX=4 


vax4?-6x44+8=0 


^ 16a-16=0 ^ 16a=16 
+: The domain of f = R— {2} 


SAUXZ2 “ bxX-4=0 


“2b-4=0 “a 4 


€ Excellent pupils 


w The domain ofn=R-{1 23} 
.. ALX=1 then X +e X+a=0 
“ l+te+a=0 ^e6acz-l 
and at X 23 »thenX?+eX+a=0 
..9+3e+a=0 ..3e+a=-—9 
Subtracting (1) from (2) : 
..2e=-8 

Substituting in (1) : 


x(x-4) 

(X-4) (X +4) 

-. The domain of n = IR - (4 ,-4} 
x 

X44 


En (x)= 





sn (x)= 





(2 


The common domain =R — {3} 
“. The domain of n, = ÎR 
s AUX=3 then X?-6 X-a=0 
2 9-18-a=0 * 


~. The domain of n = iR- (- 4} 
»n(X)22 
_X(x-2) 
n 060 - روبع‎ 
<. The domain of n =R- (0 :-3( 
26-2 


nO 
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7. 3 the domain of n, 








(x-2) x42) 
(x-207«2x4) 
7. The domain of n = R - {2} 


n(X)= 





z 2 
A The domain ofn=R- {0> 4} 
sn(X)=2 

_(X-2)(X+2) 

(8)n G0 ريم‎ 0-3) 
^ The domain of n =R- (2 ,3} 

x42 


C63 EE 


L0 «-3 
GJ)» eo-3xo 5 


^. The domain of n = iR - (0 +3 »-3} 


x-3 
2X(X43) 
_(X+3)(X-2) 
n(x) = وف ريبج‎ 
7. The domain of n =R- (-3 > 5} 
x-2 
x-5 
2,0X43)x42) 
(S)nGO- qa axes 
5 The domain of n=R-{4 =} 


LICET 


GO nog - x 
(40) n (x ) 2 ———7—— — 
roo x(x?-X+1) 
<. The domain of n =R- {0} 


nx) 


on(X)= 


on(X)= 


_ =(X+2)(X-3) 
nC) - M S x3) 


7. The domain of n =R- (2 » 3} 
-)+ 2 
x-2 
x -4)yx*«ax? +16) 
Broos 4ير‎ + 4 x + 6 
-. The domain of n = IR 
in(x)2x?-4 


sn(X)= 
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(X-3)x-10n 
x(x-3) 
^. The domain ornziR- {0 , 3) 


an(x)=%ot 


G3 n (x)= 


X+ 
x 
4+4 
x 
7. The domain of n =R- [0] 


fa n (x)= 


ngos لقت‎ 


4x44 44%1) 
(X-3)(X+2) 
QO «2 x?) - (9 X+ 18) 
22 2-392) 
X^ (x42)-9(x 42) 
201-32) 
` (X= 3) (X +3) (X 2) 
.. The domain of n= R- (-3 »3 5-2) 


PIT 
d Eu 


15)n(X)= 


œx? 


Bln (x)= X-i 


LG-DQC + xD +(X- 0010 
(x=) 


_ (X= 1)(x7+2X+2) 
x-1 


~. The domain of n 18-41 
an(X)=X?+2X+2 


2X3) 
3(2X—3) 
7. The domain of n, =R- {3} 


sn (X= 


on, (X)= 


ux ny (X)= 


3x 

<. The domain of n, = R- {0} 

2X+3 
3 


1m (X)= ony (X) =n, (X) 


For all the values of XE R- {3,0} 
X?-3X+9 


[8] * n, s> 
(X+3)(X?7-3X49) 


-. The domain of n, =R- (- 3) 
26 





~. The domain of n, =R- {-3} 


rm (= لے‎ 


(X) = n, (X) for all the values of‏ راث 
x€ R-{-3}‏ 

(X=2)(X+2) 

(&=2 (+3) 

^. The domain of n, =R- (2 »—3} 


x42 
+3 


X(X-3)(X+ 2) 
X(X-3)(X*3) 


.'. The domain of n, =R- (0 +3 »—3} 


2+2 
+3 


.. رم‎ (X) = n; (X) for all the values of 
XE R-{0+2,3 5-3} 
(X +4) (X-3) 
Qr) (X+ 1) 
7. The domain of n, =R- {-4 »- 1} 


x-3 xm (X +1) 
2+1 +1) 


-. The domain of n = R= (- 1} 


x-3 
X+1 


For all the values of XE R- {-4 »— 1} 


~n (x)= 


ən (X)= 


sva 


sm (X)= 


ony (x)= 
رمد‎ (X)= 


aj. 


on, (X)= رماث‎ (X) = ny (X) 





X(2X+3) 


39€ 
3(x-2) 
7. The domain of n, =R- {2} 
a) 
m 027% 


T 


7. The domain of n; =R- {2} 


Qo) 


From (1) and (2): . رم‎ 2 nj 


ny (X= 


(2) 
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T" FEN 
"m CO- وج‎ xn ay 
7. The domain of n, =R- {1 +- 1} 


5x 
S(X-1)(X+1) 


7. The domain of n; =R-—{1 5-1) 
Q 


vans 


— S 
1m OO= 7p orn 


From (1) and (2) : . ny 2 n5 


0 "HE. 
Dr ره‎ OD 


0 اموي يد‎ =R-{-2} 
ony (X)= 


XT 
X(X+2) 
(Qe 2) 


^. The domain of n =R- (— ? 
(2 


vg x)= 


ET 


From (1) and (2) : .. n, =n 
(X= D(X? «x0 
aj x)= 
لقا‎ $m OD XQ + x1) 


7. The domain of n, = R- {0} | 


1) 
DIE [ 


(X=)? sn 
X(X?+ 1) 


.. The domain of n, = IR - {O} 
(2 


omy (X)= 


LI 


From (1) and (2) : ؛.‎ n, =n 
x(x-D 

x? (x-2) 

7. The domain of n, =R- (0 +2} | 


[5] n (X)= 


x= a 


2020-2-5 رمد 


(x-2(x-U0 
x(x-2y 
^. The domain of n, =R- (0 +2} 
2) 
»njy(X)2 —— 


“ny (X) = 


xe E) 
From (1) and (2) : ~. n 





x? 
say Oe NM 
m C= x 


<. The domain of n, =R- (0 51] | 
(1) 


x(x? xen 
X(X=1) (x? +X+ 1) 
7. The domain of n; =R- (0 > 1} 
(2) 


~ m (X)= 


"1m0 
From (1) and (2) : -. n, > nj 
X(x?4+1) x(x? +1) 
Bem OSE xaa xac HOD 
xo +0 
et DED 
7. The domain of n, =R- (- 1} | 


n ln 


"m (0) => D 
~. The domain of n; =R- {- 1} 


a) 


From (1) and (2) : . n, =n 


9 
O. n, (x)= | 
(D 
~. The domain of n, = IR— {0} 


“om (X)= Š=} 
يم‎ )00( - > o 
<. The domain of n; =R- {0} 


From (1) and (2) : .. n, = n; 
because n, (X) = n; (X) 
and the domain of n, = the domain of n, 
[8] c درون‎ CRY. 
(X= 1) OC" +3) 
ror ail | - 


هه 


iri ير‎ | Q 
~. The domain of n; =R- {1} 

From (1) and (2): £. n = n; 

because n, (X) = nj (X) 

and the domain of n, = the domain of n, 


(27 
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X+5 
(X-5)(X+5) 


7. The domain of n, =R- {5 5} 
a) 


B) ~ n (x)= 


TTE 


—L- 
3-5) 


~. The domain of n; 2 iR - {5} | 
( 


sax 


1 2) 
= n (X)= CELI 


From (1) and (2): x. n, *n; 
because the domain of n, # the domain of n; 


(X-3)(X43) 
(X+ 1) (X+ 3) 


7. The domain of n, =R- {- 1 5-3) | 
a) 


J ny (x)= 


x-3 


on, => 1 


as 2QX-3 
Oe 2 
7. The domain of ny = iR - (- 1} 

From (1) and (2) : .. ny & n; 

because the domain of n, # the domain of n, 


E -D (2) 
CB) TOO GD) e 


^. The domain of n, =R- {2 »>-3} 
() 
on, (x)= X42 


(x-3 (X+2) 
(X-3) (X+3) 


~. The domain of n; =R- (3 »-3} 
(2) 


n (x)= 


on, (x)= X42 


From (1) and (2): <. ny # n, 
because the domain of n, the domain of n, 


(X+ 1) (K?7- x41 
"an (X)2————— 
ic xo -xen 


.. The domain of n, =R - {0} | 
a) 


ony Qo- XH 


QO«x^eoen _ X2 X+ IF (X41) 


vay) = 





x(x?+1) 


Logd nen 


X(x?41) 
(28) 


X(X?+1) 


X+l 
x 


From (1) and (2) : .. وت رار‎ 


7. The domain of n, = R- {O} 
(2) 


23 (X)= 


because n, (X) =n, (X) 


and the domain of n, = the domain of n; 


7. The domain of n, =R- (0) | 
(1) 


yn, (X) = لچ‎ 


» 7 The domain of n, =R- {0} 
(2) 


(x) =‏ يده 


From (1) and (2) : <“. n, en, 
because : n, (X) # n, (X) 


@m-ı (22x-1 OR- {0,2} 

(ajR-(0.-1) 33 (8)-2 (7)4 

[Tb Ob Bec @e 
© RIS 

w 


دعوب 





(SX4+34+3X-1)(5X+3-3X+1) 
8(4X+1) 


—(8X+2)(2X+4)_ 2(4X41) x 2(X+2) 
| 0 84X*D << 8(4X«1) 


36 X* D Oc2) 
8(4 X+1) 


-. The domain of n =R- {- +} 


2952. 
ZI LIE 


on(x)=242 1 


v (neo) =4 
ME 
QOL. 
n X+2=Ł4 


4 < + 22-6 


X=2orxX=-6‏ ل 
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+: The domain of n, =R- (- a] nj ERE 
1 eo X(X+2) X+2 


©. -a& the domain of n, n, =n. 
€ py ^. The domain of n = R - [0 ,- 2] 


^- ac the domain of n, 
z. - a isa root of the equation X? + a 2عز‎ + X + 5-20 2 2*x«2 jl 
wm 9 
“.(-a)” +a(-a)” -a+ 5 =0 ~ n(X)= - > 
“~a +a -a+5=0 “4+5 =0 X-4 EEN 
5 Aga wes ©. The domain of n = R- {4 1-4} 
X+5 
x bx 
3ير‎ + 5 22 + 2+ 5 
“np =n, ony (X) =n, (X) sn (x) = 220909 , (X= 2) 002 
X bx X43 X«2 
0 3+5 12+ +5 7. The domain of n = R- {-3 »-2} 
x ___ X(X?+b) z n(X)=(X-2)+(X-2)=2X-4 
+5 x!ges)e (X+ 5) 


: 5 = X(X4+3) __ x-2 
nX n XQU 89 m “MONS 3x1) DED 
X+5 (x? + 1)(X+5) 


7. The domain of n= R- [-3 > 1 >2} 
u 


an Ba Ge a oy لدم ع‎ HN) 


` (+2) (xX? -2 x +4) (X*2)(X-W) 
E 5 
(8)b (Sb Bb ~<. The domain of n=R- {-2 » 1} 





^ nm (X)= 





; zu X+i_X+2_ 

Tn Qo s 2% + —4 ROS x42 x42! 
X42 2+2 OCTO) ETE.) 

~. The domain of n =R — {- 2} [8)-: ونم‎ 2 ———— ——- —— —— 
2x44. 


5 (X*3)X-2) (x-6)(X-2) 

5 x42). 

E eun TEN ~. The domain of n = R- (-3 »2 +6} 

5 م‎ et 

d cogi a un 

~. The domain of n =R- (3) 
3x-9 3(x-3) 


. | X-6 
لا‎ ^0075x73x-9*Gx-50-5 





^. The domain of n= iR- ( 3 6 5} 


21-3 2x-3 


(X+2)(X-1) x45 
~ n )Xx( 
و = لها لسع لك بجحب‎ usn 
(1+ج+ع<)(1-غ«)‎ (K-1I) (K+) : 
. The domain of n zIR- [15-1] 7. The domain of n -IR- (15—15—5] 
x?-x = x(x-1) ame E QUEZ (71 Xf. 
(x-D(xX«) (X-1) (X41) X41 





Mn) 





X+l 
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r 345 Q 2+ D(-2 
B] mu NA كد‎ __g Meee) 
a «3045 (X—2)(X+2) 


-. The domain of n =R- (-2 »—5 »2} 


enge Le ےا عق‎ 2x44 


X42. X42 +2 


_ 2+2 ر_ 
"xem c?‏ 


RSena(x)e X223 00 x«-3 
(x-2(X«2) X(X+2)(X-3) 


.. The domain of n =R- (2 5-2 50 $3) 


nasi 1 22 


5( n(xX)= 


va(- 


n(X)- 





X+2 X+2 +2 


5 3+X 
[1] n(X)= x= X-2 4 34% re 


-. The domain of n = R - {0} 
Q2(X-2)434X 2X-4434X 


2x 2x 
3x-1 
—— 
2x 


» x 
rrr ipe 


*. The domain of n =IR—{2 +- 2] 


X(X42)-X(x-2) 


ux 30 2)‏ = مت 


QXÓ2x-X?2x | 4x 
` (X=2)(X+2) 


X+3 


xed‏ + حر د (06) ما 


~<. The domain of n = IR- (- 3 >0} 


2X+X+3 _ 3X43 


snoa D XO) 


X+3 x 


in Oe E T 


«<. The domain of n =R-{o , 4} 


6X43) 2 ×-1(-2 × 


^n 2xQx- 


= 2X245X-3-2X7_ sx-3 


2X@Qx-1) 2xQx-1) 


(30) 


“n(X)= 


yn(X)- 


(X= 2) (X%+ 2) 


^n(x)s 


n (x)= 


x 5 x42 
X(X+2) (X*2)(x-2) 


7. The domain of n = R- [0,2 ,-2] 


1 1 _ X-24+X+2 


^a(X)ec * 


*2"x-2 (X*2(X-2) 
2x 
=D 
2x-1 — 
(X-2)(X4+1) x-2 


-. The domain of n =R- (2-1) 


—2)(X+1) “(x= 2)X*0 ٠ 22+ 


33-4 2(X+3) 
(x-3)(x-2)  (X+3)(X-2) 


7. The domain of n =R- {3 »2 »-3} 


3x-4  ,.2 
(x-3)(x-2 x-2 
23X-442X-6 . 5X-10 
(X-3(X-2  (x-3(x-2) 
Beste 2) PENES 
(x-3)x-2) X-3 
X!542X44 (X-4) (X 3) 
(x-2)x*«2x44) (X-3)(X+3) 


^. The domain of n =R- (2 »3 5-3( 


X-4 dec 34(X-2)(x-4) 

* '"xX-3 ^ qx-2)-» 
= x dm = X5-5x45 
(x-2)(x-3) (x-2) (x-3) 


aE‏ کے 


Gx-2(X«) (2X-5)(X+1) 


^ The domain ofn=R- (2. 5-1 »$} 


3x-4 
xc ^ CQx-5Q«D 
=2X-5-3X+4 | -(X*0 
(2 X-5)(X+1) "AO 5)(X+ 1) 


+: The domain of n =R- {3} 


(X+ 3) (X-3)-X?_ 
x-3 u 
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x-5 + X+3 
(X-5)(2X-3) -(2X-3)(X-6) 
7. The domain of n =R-{5 0 3 26} 

-. The domain of n =R— {1} 1 X43 
5 د (06) مات‎ SS 
xx Xx- 2x-3 Qx-3(x-6 

-1 tum = X-6-X-3 _ 5 
5 3X(X+2) _ (2X-3)(X-6) (2X-3)(X-6) 

(X-2)(X+2; c-2 (X—2)(X+2) -5(2 x-1) 


7n x)=: =L 
~<. The domain of n=R-— {2 +- 2} ( (x«2)(x-) -Qx-nx-nD 


sk ©. The domain of n=R-{-2>1> 1) 





=n Qe 


2+2 «+4 (X+3)(X-3) 
—2)(x7+2x44) (X+3)(X%-2) 
~. The domain of n = iR — (2 »-3} 


دعومب 





X(X+1) 
Von (X) = + — بي‎ 
NOO= Gye) * wes) c) 
^ The domain ofn=R- {= 151 25} vaa —XX-3 PH 
(x-3)x-5) (X-3)(X?+3X+9) 
۸ (= جل + کی‎ = Xt 
EEN ap .. The domain of n= IR — (3 5} 
2X(X-4) 39X«3) 


| Xi — — oam 
(2X-3)(X-4) (2X-3)(2X+3) 


n (1) =0 sn (5) is undefined 
^. The domain of n -:IR- [3 TI mom an) 


u 
2X3 4 X+2 
n(xX)=—* + Lm 
ae (x43 2+3 


«<. The domain of n =R- {= 3} 


Se E WEISS. EROS LE et ml 
(X-3)(X+3) (X-3)(X+1) 243 
+. The domain of n= R— {3 »-35— 1] » n (- 3) is undefined because — 3¢ the domain of n 
B »nQ016) 2 1 


g ~~ 


sate 12 قد‎ 
3(2X-N@X+l 2*)2-1 
9 i 1 i 

7. The domain of n =R- {0 => il 
(= ا‎ 
aera ENS 5 TCGX-DGX«D XQX-D 





|2(X-2(42  (X«2(X-Dn 


s 9 = 4X-QX«1) 
s n )X(= + = 
"OO SERED xQx-0Qxen 
23-049 | 3x-349 2-1 لد‎ 
C(X*«2)X-0D (X+#2)(X-) XQX-DQX«0) XxQx«D 
مد‎ (0) is undefined because og the domain of n 
t 


~1@x-l+h 


= 3X46 . 3(X*2 _ 3 
(X+2)(X-1) (Qx«2(x-n) X-! ددرا )مو‎ 
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Lu a HD) 1 x7 
x'!x!-3xe2) 

0-2 (x-2)42) 
|X*x-2(X-D (X=) +2) 


-. The domain of n=R-{0 5:2 +1 »>—2} 





x'«x-2 


2xi-2x«1 
X(X=1) 
^ The SS.=@ 


X+3 
X?4+2x-3 


x«l COURS 


Xexed) (X+3)(X-1) 
* ° D »-3] 


a | Eurum 


s's n(a)=-2 


4-2a2-1 


~~ Z(f;) = {5} co atX=5 

"n X-a=0 .. 5-a=0 
77 the domain of f, =R- {3} 

^a x23 o X+b=0 

..3+b =0 b=-3 

of (0) + fy = ب‎ SEL 

^. The domain =R- Bs 

fi 00+ fi = 

ca 


+: The domain of n = IR- {0 :4( 








=f ož 


€ Excellent pupils 


v poge C02 . 


(X+2)(X-3) 
.. The domain of n =R- (-2 »3} 
7 k (X) is the additive inverse of n (X) 
7 k د و0‎ 3 and the domain of k = R- (72 53) 


sagi 


Ak 2425-5 


+k (3) is undefined because 3 the domain of k 





E 4 4x 3X .| 
NEL xel 


Q4Xxc-* n-3x(x-n). 1 

(X-DnQGcn 
n4X(D-3Xx(x- 1) =(X- 1) (X41) 
2 4X744X-3X74+3X=X?-1 
27Xs-1 x= 


ae m)-sQx-T) __ 
— (ax) xe) £7 
where X 7 


TED Aree 
x= 7 7x 
1 ES 4x45 
~~ «e€nDa-5.— x?'o«enix-5) 


where XE [0 -ه‎ 155] 





x'wxne-5 
+ -5 


X=1| or X=- | (refused) 


of Exercise 
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E 8 (X—5) | 4(X+3) 
3 [11 33 د‎ msi کت شت‎ 
Cn (X) +3 " 5(x-5) 
7. The domain of n= R 
II ILI 


5 +2 2(x-2) 
2 X)z2———— x ee 
n GO بجع‎ a 


^. The domain of n = & — (2 :-2 $3] 


in) 


(x41y | x-4 

2(X-4)^ X+] 

~. The domain of n= R- (4 »— 1) 
»n(x)je لک‎ 


(X= 0X? +X4+D 2-0 





31n (x)= 


an = 


(x 
^ The domain of n = IR - {1} 


on(X)=2 


2(X-5) 


[5]n(X) 2 — 
لكا‎ 30 = es 


€] n) zd D, XX 
(X=-1) (X41) X(X+3) 
7. The domain of n=IR- [0 +1 »—1 5-3} 


on(X)=X(X+2=X-4+2X 
(X= 1)(X7 4X40 X43 
x-1) 
7. The domain of n = iR - {0 > 1)- 
X23 
x 


B8in(X)- 


ən(X)= 


5 02+ „ 
X+6 
.. The domain of n=R-{-6 +3 5-1] 


on(X)=5 sn(2)=5 


[B]n(x)= 





X(X+2) EEE 
(X-3)(X+3X +9) 2+2 
7. The domain of n =R- {3 »- 2) 


Aon (x)= 


2(X+3) 
x+5 
+ the domain of حم‎ ! =R- 


کک دون eon!‏ درم مم 


( 2X+4) 
~<. The domain of n R—{2 +5} 
on(X)=2(3X+5)=6X+4+10 
Bn (x) 2 حلب‎ 23+1١ x S5QC €3 x9) 
5(X-3) X? «3 X «9) v 
-. The domain of n =R- {3 »— 1) 


1 =3)(2X+3) 
~(X=2) (2X43) 
^. The domain of n=R-{0 3 52,-3} 
n (=1 
(x-6? 4(X+6) 
n(Xx)m-— ue ERU 
GS» oo X(X-6  -(X-6(x«6 
-. The domain of n 2 iR- {0 +6 :— 6} 
-— 
(= 
E 5 3(X-5) 4(X+3) 
1 = se 
Mro- Sao) 
<. The domain of n=iR-{-3 +5} 





002 

x-1 x & 5)(X 1) 
(X- 1) (X41) X(X-5) 
^. The domain of n -IR- {1 »- 15055} 


sn(xyet 








n(X)= 








(X+3)(X-1) | XD 
X+3 “(X= DOE 1) 
-. The domain of n = IR- (23 51 5-1} 


n(X)= 





»n(x)z! 


wall 3‏ رياضيات (إجابات (ll‏ / ؟ إعدادى /رت؟ زم 6) 
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x-3 n(x)= 
2(X-5) x2 


ate TEETER :355] ^ The domain of n = R— {0.3 ‚5°? 
1 








mQosioe-» imo: 





(x-2)05€2x44) , 243) وم‎ n (x) = 3 = 3 D-20710 
G*3)X-2) 22+ 2+4 G3)0*2^ ربع 2ع‎ (XH 


^. The domain of n -iR- [-3 52} »n(X)-2 ع جك‎ "+ 1()%+2( 
KEE (+ 0-2) 


[S}n(X)= 





(x1 دي‎ ++ 


Ent) e -i 7. The domain of n=IR-{-3 5-2 52} > n(X)=1 





*. The domain of n=IR-{1} sn(X) «1 
n (x) = (X233 X9) بر‎ x Bien oo. —e. 
(X-3)(X+3) X(X^*3X49) (x-2) +2) 
+. The domain of n =R- (3 »-3 50] 7. The domain of n 2 iR — {2} 
sn (x)= x smog 
+2 x 


p X(x-3) n mai -!-m-(2 
aJn رن‎ EET The domain of n^! =R- (2 +0} 


^. The domain of n =R- [- 352,0. 3 tes sX!5-3x4220 
E i E AEN o 
pn (x)= Xd ^ (X=2)(X=1)=0 





B 
X43 Qs 


i E z^ X=2 (refused) or X=1 
(E n (x) = XA D(X-2 y (xe oc- s) ( 
(X=2)(X + 3) (X + 1) (X-5) 
*. The domain of n=R- (2 »—3 :—155 c 

H ١ , د(‎ 2 ce 1) 
mn(X)=l X(X+2) 
-. The domain of n = R- {0 P 








(x-3(X*«3.0x-350x45 


(iO) n(x)= 
MOVES axed) 3003-3) ET SISTI sale 


" 3 T 
7. The domain of n 2 -[o.-$ 2-553 7. The domain of n^! =iR -— {0 »—2 3-1} 


= (X+3)(2X-3) 
n(x) ASKOP X n7! (- 2) is undefined because — 2 & the domain of n-! 


(x-2) (X+2) Gx-5 
(3 X-5) (X+2) 2)(6X 47) ۲ 

- n(X) د‎ XG&-2*x,, 
bog dii: E 22,1 0) 3-2 
»n(xX)- 





Tin (x)= 


TX 
(X- D0(x-2) , (X- D(X-5) wo (je 
12 n(X)= x 
Bein eo -1()2+1( 3(x-5) xi 
^. The domain of n = .— (1 5-1 55] >the domain of n = R— {2 4150] 
pn (x) = X= B 
-3(X+1) n(x)= (X-7)(X+7) x X=2 
3(X-3) 5 (X— 2) (X+3) (x-2) (X74+2X44) x+7 
(X= 2) )<-3( 203) ~. The domain of n -I«R- {2 :—7] 
.. The domain of n iR - (2 535-3] 








(73) n(X)= 


sn(X)s X2? 


n(ij= 
on(x)=-3 x 2x44. 1 
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X(X+ DOCE 5) 
.. The domain of nz A — (2 5350 5-15- 5] 
n(X)21 »n(7)-1 


is undefined because 3 the domain of n‏ )3( مد 





arat 5) X(X-3) 
=3)(X+3) (X-5)(X+5) 


& NB iie Hg 3—3555-5,50] 


I= 


aen 


^ X?—-a X+ 12 =(X—4) (X-3) =X7-7X4 12 


“asT7 








(2X+7) 


"= Sx ^DQxen 


^ The domain of n, =R- {-4 

AX 342 2681 

Qx-DQxX4D 

»n, 00 - 2402 X— D Or Xe T) 

a 34 X74+2X+41) 

7. The domain of n = IR 

»n, (e XT UG X1) 

m 4X -2X«Il 

nQge—UX*2X41 , OX- DAX 
Qx-DQX«) — 4x'«2x«1 

on(X)=1 


Where the domain of n = iR — {ai at > Tr 


^ n (Y= 





nx) e ( 2909 2xel) 
j (X-5)(X-2) +2 


x X23 تين‎ 3 X4 9) 
(X?+3X+9) 

*. The domain of n =R- {-5 »-2} 
.قاد‎ E »" 
oos (Sat ) × (x-3) 

کم 

x42 
n O0 =2 
4X-321 


) (x-3)=2 (x-3) 
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_ X(X—2)+1 Q,AX(X-244 


"m 
4-1 


~. The domain of n = R- (2 1] n (0= لل‎ 


7. n (1) is undefined because 1 the domain of n 











[a] Prove by yourself. 
[b] The domain of n = R— (2 5-253] sn Q9 ع١‎ 








[agas] s» b=-5 
[b] The domain of n =R- (2 »-2 +0 »—1} 
»n(x)z3 
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amn! رون‎ = X22 


athe domain of n^ ! =R- {3 +2 +0} 
(2)x=-2 
(b) (4) n (x) = — 3 — 
(X + 2)(X-3) 
>the domain of n=R- {-2 +2 >-3 »3} 
@iacn=t 


pg 


[a] The domain of n=R-{-1 0:1} 


mn (XY) = جک‎ ən (2) =2 ən (1) is undefined 
[b] The domain of n = R- [152 0 22 
on فتكقة = ون‎ 
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[a] Prove by yourself. 


[b] The domain of n 2iR - (2 >-2 53} sn (9-1 


[:] 


[a] The domain ofn =R- (25-253) 
1 
x-3 


[b]a=6 » b=-2 


a -—————— 


[a] The domain of n =R— (0 51 »-3] 


550002 


n= >a 4 


R-{2 


[b] The domain of n = 
»nQozl 


[5] 
[a] n, CO = n; (X) for all values 
ofX€i-(25-251]) 


[b] The domain ofn=R-{o} ` 
ةدوم مه‎ 
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Ob 
(s)b 
(8)a 


u 


(1)0.7 (3)0.65 


[T] P (A U B) = P(A) + P(B) - P (AN B) 




















[Da 

















P (AU B) =P (A) + P (B) - P (A N B) 
HC 
“Regt + $-P(ANB) 
 P(ANB)= 3 +4- gat 
mua ! P(Af1B) 
“344-5 
[ii] + A and B are two mutually exclusive events 
.. P(A N B) = zero 
-- P(AUB)=P(A) +P(B)= ++ } = & 


{ 4 
`. A and B are two mutually exclusive events 
^. P(AM B)=zero .. P(A U B) =P (A) + P (B) 
WE ME 1 
^T P(A)+ i2 


P(A = + - 


[BCA 1 P(A)=P(AUB)= 5 





[EJ P ره ناح‎ = P(A) + ره) م‎ - Pn b 





1 P(A)=P(ANB)=2 
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ACE - AUB=B 
= P(B)=P(AUB)=4 





()-ACB .. P(B)= 
..2X=08 ^ X=04 
7 P(AUB)= P(A) + P(B)- P(A B) 
2 08=054+2X- 

2 2X=08-054+0.1=04 

x02 





P(AUB) 








عا 


OP (ANB) - d5 »P(AUB)= 4 
[EJP (A )١© = zero »P(AUC)= 7 
()P(BNC)=zero  P(BU O = 7 





ŒP NB) =} اء 2 دده لاه) 5 لع)‎ 
G)Anos$ GrPaucq=4 
(S)P(BQnO -zeo (S)P(BUO-$ 


[DP (A) + P(B)-P (AN B)=P(AUB)=1 





E 
aa 
OP (A= 2 


(2) The probability of occurrence of the two events 
A and B together = P (A N B) 


"w P(A U B) = P(A) + P(B) - P (A N B) 
m S PE. 
.. 3 = + ل‎ PAND 


x پاک‎ D کب‎ il. 
^ P(ANB)=4 B43 $7 





(1) The probability that the drawn ball is blue — 


(2) The probability that the drawn ball is not red 


= the probability that the drawn ball is blue or white 
S ME. PIE; 
E32 ie 73 

(3) The probability that the drawn ball is blue or 


red e 3+ 4 


=e 
12 4 


Tz 


37 





Algebra and Probability 





E 


[A] The number of the black balls = 25 — (4 + 7) = 14 
The probability that the drawn ball is black = 4 

[2] The probitilliy that the drawn ball is yellow 

18 


or black = A + 44 = 
[3] The Psi that the um ball is not yellow 
= the ودين‎ that me drawn ball is red or 


ےا 
25 


[A] The probability that s drawn ball is green — zero 


W 31 — Gu 
A= {2:4:6} Be [15355] .c={2} 


[1] The probability of occuring the two events 
A and B together = P (A f] B) = zero 


black = 5 + ج‎ 


2] The probability of occuring the events A or C 
=P(AUC) 
» P(ANC)= ل‎ (Where AN C= {2}) 
.. P(AUC)=P(A)+P(C)-P(ANC) 





First : 
B]S2[1:25354 55565758) 
(2A2[2:45658] (3)B= (2535557) 
(sic={4 8} 

Second : 

[1] The probability of 
occuring A and B together 
=P(ANB)= + 

[2| The probability of 





occuring one of the two events 


BorCatleast=P(BUC)=2 = 


[1 | The probability that F3 written number is odd 
3. d 
and divisible by 5 = 30 ^16 
[2] The probability that the written number is prime 


or divisible by 7 = — 











[1] The probability of the drawn ball is red or carrying 
an odd number = د‎ 

[8| The probability of the drawn ball is green and 
carrying an even number = 1 


A 
5 
w 
vy P(1) + P(2)+ P(3) + P (4) + P(S) + P(6) =1 
~~ P(1)=P(2)=P(3) = P(4) =P (5) 
s% P(6)=3 P(1) <. SP(I)+3 P(I)=1 
..8P(l)=1 B P(D)= } 
WPO 
2]. The event of appearance of an odd prime 
number = {3 25} 


7. The probability of appearance of an odd prime 
number = i 


(4 





*" A and B are two mutually exclusive events 

.. P(A U B) = P(A) + P (B) 

7. 0.64 = P (A) + P (B) 
v P(B)=3 P(A) 

7. 0.64 = 4 P(A) 

<. P (B) 2048 


ONM 
+: P(A) 22 P(B) »P(B)=P(C) 
sv P(A)+P(B)+P(C)=1 
.. 2 P (B)+ P(B) +P (B) = 1 


<. 0.64 =P (A) +3 P (A) 
7. P(A)=0.16 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EEE]‏ 





Answers of Unit € 





M4P(B)21 .P(B)- + = P(C)= 4 

+: The event that the player B wins and the event 
that the player C wins are mutually exclusive 

~. The probability that the player B or the player C 
5 x تدك‎ e | 
ج - 0 لا 8)طع‎ + 3= 


m$ 
5 

v7PODB) 

.. P(B)22-7P(A(1B) 

 P(A) + P(B) - PA N B) =P (A U B) 
Substituting from (1) in (2) : 

^ P(A) + 2-7 P(AMB)—P(AM B) =P (A UB) 
zc $s2- -TP(AfVB)- PAN EE 

1 8P(ANB)=$ «anml 
Se in (1): P(B)= 2 


Answers of Exercise QD 
w 


35 9 o4 
Bas ø 


(2) 


5 


لق 





A+B 
1 


]4[© > zero 
(4) zero 








fa) x = 
ŒP (A N B)= rd 
(8]P(A-B)- t 

[3] The probability of non occurrence of the event A 


=P(A)=3=4 


4 
3 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EE]‏ 


ua 

OP(A=1-P(A=1— 

@P(B)=1-P(B)=1- 

PAUBRA )-P(AN B) 
PE DEK BON ايج‎ 
"USUS 1490 10 

(3)P(A-B) 2 P(A) - م‎ (A NB) = 


(S)P(B-A)- 5 (ه)‎ - 5 (A NB) = 2 - 45 





Gp (X%)=1- P(X) =1 -0.35 - 5 
P(Y)=1—P(Y)=1-0.48=052 
EJ P(X UY) = P(X) + P(Y) - PCCY Y) 
رون مد رك لمع من‎ +P(Y)-P(XUY) 
20.35 + 0.48 - 0.6 0.23 
JP -ع)‎ Y)=P Q0 - P(X NY) 0.35 - 0.23 20.12 
P(X NY)=1-P(XMY)=1 -0.23 =0.77 
u 
P(A)=P(A-B)+P(ANB)=t+ 
(2)P(Ay=P(A-B)= + 
I: BCA +. P(ANB) مد‎ )8( = 
^ P(A)=P(A-B)+P(AMB)= 4+ 


cJ 

O. P(X)=P(X) 
APK 

(S) PX UY) POO + P(Y) - P(X d Y) 








»P(X)+P(X)=1 


(3)P(A- B) =P (A) -P (ANB) )-i- 


P()- $ 





looo-45 





>P(A)=1-P(Ay=1-4 





Algebra and Probability 








»P(AU B)= P(A) +P(B)—P(AN B) 
D PN 
u E 


»P(A-B)S P(A)- P(AN B) e ل‎ 





(4) The probability that the drawn ball is red = E = 2 


(2) The probability that the drawn ball is shi or 
Jk S e لس الا‎ 
20- 20 3 

[3] The M that the drawn ball is not white 





| The probability of non occurrence the two events 
A and B together = P (A N B) = 1 - P (A N B) 
=1-06=04 
L2 | The probability of occurrence of one of the two events 
at least = P(A U B) = P (A) + P(B) — P(A N B) 
ع‎ 0,8 + 0,7- 0.6 20.9 





Œ 
L1 ] The probability of occurrence of one of the two events 
at least = P (A U B) = P (A) + P (B) - P(A f) B) 
- 0.5 + 0.6 - 0.4 7 


[2] The probability of occurrence of the event B and 
non occurrence the event A 
zP(B-A)-P(B)-P(A(1B) - 0.6 - 0.4 =0.2 
[3 The probability of non occurrence of the event A 
P(A)21—P(A) 21-0. 20.5 
[4 | The probability of non occurrence of any one of the 
two events = P(A U B) =} -P (AU B) 21-07 70.3 
(8 | The probability of occurrence of one of the two events 
but not the other = P(A - B) + P(B—A) 
= P(A) + P(B) - 2 P(ANM B) 
=05+06-2x04=03 
(8; The probability of occurrence of the event A only 
= P(A-B)=P(A)-P(AM B) =0.5 -0.4 =0.1 








7^ The probability of non occurrence of the event 


n P(A)=1-P(A)= 1 - 3 
‘t The probability of occurrence of one of the 
two events at most = P (A N B) = = 
~. The probability of occurrence the two events 
together = P (A f) B) 
=1-P(ANB)=1-3=2 


+: The probabili 
B=P(B)= 4 


.. P(B)=1-P(B)=1— 4 =} 


y of non occurrence of the event 


^. The probability of occurrence of any of the two 
events = P(A U B) = P(A) + P(B) - P (A N B) 
4) +. The probability of occurrence of the cien Aonly 
-P(A-B)-P(A)-P(A(1B)- 
"^ The probability of occurrence of E of ihe two 
events only = P (A - B) + P (B - A) 
=P(A)+P(B)-2 KA B) 
3 1 2 


=7 +7 -2× $739 


4 5 





Basketball 


gx 


Vole) ball 


(4) Two students 
[214 students 
(3) The probability that the student |. rex 


is one of football team only The number 
12 of members in 


- 3 
3278 each set. 





Assuming that 


A is the event that the student reads Al Akhbar 
Newspaper and B is the event that the student reads 
Al Ahram Newspaper 

(4) The PA that (s student reads Al Akhbar 


Al Akhbar Newspapers P(A) 
=1-P(A)=1- 
(3) The probability that "me iden reads Al Al 


Newspaper = P (B) = # = $ 


[4) The probability that ini DN reads the two 
Newspaper together = P (A N B) = di e 
[5] The probability that the student reads Al Akhbar 
Newspaper only = P (A — B) = Pa) - P(Af1B) 
20! 
» 720^ 5 + 
[6] The probability that the student reads Al Ahram 
Newspaper only = P (B — A) = P (B) - P (A N B) 
ael, 
8 
(7 The probability that the student reads Al-Akhbar 
only or Al Ahram only = P (A — B) + P (B - A) 











1 | The probability that the 


selected student is ie 
in football team = 22 = 3 ‘The number of 
5 parucipants in each set 


[2]'The probability that the selected student is 
participant in basketball team — 

[3] The probability that the selected student is 
participant in football team and basketball 

1 


zi E 
team = حو‎ = 


[4] The probability that the selected student is not 
4 


participant in any team = EH 3ás 
^| The probability that the chosen 





student is participant in football 
team and not participant in 
4 2 


2-2 
basketball team — =F 


[8] The probability that the chosen student is 


participant in one team at least = =4 E 


(3| The probability that the chosen student is not 
aparticipant in any team of the previous teams 


Aio 
= 60 ~ 20 


g لس‎ 


|^ The probability that the two events occur together 
=P(ANB) 
+: P(AU B)=P(A) + P(B) - (Af B) 
^ P(AN B) = P(A) + eee B) 
2064.42.13. 


30 15 


The probability of occuring one of zd two events 


but not the other = P (A — B) + P(B- A) 
=P(A)-P (AN B) + P(B)-P(AN B) 
= P(A) +P(B)-2 P(AN B) 


Answers of Unit 





2) (1) P(A N ملكت = ره‎ = 


(4) P(AUB) 2 1- P(AUB) 21- 35 


+: The probability that the mother live in urban and 
1500.1 
6000 4 
7. The number of births in urban if the number of 


of age 30 years and more = 





births is 9 000 cases = 4 x 9 000 = 2 250 cases. 


Assuming that the whit cows is A and the brown kind 
isB 
+: The farm contains cows of the two colours 


* 


1 The probability that the cow has the two colours 
=P(AN B) 

v P(AUB)= 

٠. P(ANB)= 


+P (B)=‏ $ درم مد اد لالم 


P(A) + P(B) - P (AN B) 


P(A) + P(B) =P (A U B) 


ESL adds 
nx RE 


2 The probability that the cow is white We 


=P(A - B)=P(A)- P(AQ B) 





S-[(H +H) (5T) (TH) (T > T)} 


/^ | The probability of non occurrence of a head in 





(4) Q) P(A)= 


(2) P(B)= 


the second toss = l 


2 
4 


[2| The probability of non occurrence of a head in 





the two tosses together — 


4 





\ Algebra and Probability 


Answers of exam on unit three Answers of accumulative basic skills 





[e] [w] 
ع‎ a 


[EB 1 (3)b 
(4) [s (s)a 








6 





5 








e a 


(3) Prove by yourself 





(8 (S (a (3) (8 


6 
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ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Tess]‏ 





1 


; 
8. 

Answers ^ 
of Geometry Exercises Re 

2 


AS 






ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى A EEEL‏ 
peana) E‏ .| 


\ Geometry 





finswers of Ex 


1 | the radius 2)achord [3] the diameter 
(4 Jan axis of symmetry 
(S) an infinite number: 1 

8 | perpendicular to this chord 
(7 | bisects (8 | the centre of the circle 
(8 | the circumference of the circle 


103 mi3 


iE 


1) 100° 
[4110 535° 


E 


(a) 402 
m 16 


(7) 24 58 


uu: 120* 





[8)20* 
5]80* 0 


(3) 54° , 72* 
(8)20* ,90° 





[8] 120* (3)5 
[s]20 (645° 
[6]45°*,5¶2 (8)616 


(3)60 





[2]6 





" MA=MD =r 

^ AAMD is an isosceles triangle. 

^ m (Z DAM) = m(Z ADM) = 25° 

.. m(Z DAC) = 25° + 40° = 65° 

s In AADC: 

m (4 ACD) = 180° - (25° + 65°) = 90° 
~ DCL AB “MEDC 

^. C is the midpoint of AB 





* X is the midpoint of CB. 
MX LBC 
ʻ m (£ DMX) 

360° — (90° + 90° + 56°) 
= 124° (First req.) 
> MD LAB 

-. D is the midpoint of AB 
^ AD=4cem. 


44 





InAADM: 

w m(Z ADM) -90* AM =r = 5cm. 

^ MD = (AM)? - (AD -1]25-16 
=9 =3 cm. 


-. DE=5-3=2cm. (Second req.) 





D is the midpoint of AB 
- MD LAB 
^. m (4 BDM) = 90° similarly m (Z MEA) = 90° 
7. From A AFE : m (4 DFM) = 45° 
and from A DFM : m (Z DMF) = 45° 
^. A DFM is an isosceles triangle. 


iu =. C is the midpoint of AB 

MD LAB 

In A ACM : + m (4 ACM) = 90° 

2. (MC)? = (AM)? - (AC)? (Pythagoras! theorem) 

.. (MC) = (13)? - (12) = 25 ~=. MC = Sem. 

.. CD = MD-MC = 13-5 =8 cm. 

~<- The area of A ADB x24 x 8296 cm? 
(The req.) 


(Q.E.D) 








s the midpoint of AB 
.. MX LAB .. mG AXY) = 90° 
‘. AB // CD + XY is a transversal 
.. m(Z XYD)2m(ZAXY) 
= 90° (alternate angles) 
DMY LED 
^. Y is the midpoint of CD 


Dis the midpoint of AB‏ ب 
MD LAB‏ .. 
E is the midpoint of AC ~. ME LAC‏ م 
m (Z DME) = 360° — (120° + 90° + 90°) = 60°‏ .^ 
n m(Z XMY) = m (Z DME) = 60° (V.O.A)‏ 
“MX =MY =r‏ 
A XYM is an equilateral triangle.‏ .<~ 





(Q.E.D) 





X is the midpoint of AB 
.. MX LAB 
.. m (Z AXY)=90° — 30° = 
27 AB=AC AB = } AC 
<. AX =AY oo m(4 AXY)=60° 
^ A AXY is an equilateral triangle. (Q.E.D.) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FEE‏ 





Answers of Unit © 





wE In the great circle : 
; MEL AB 
<. AE = EB 


-. E is the midpoint of AB 
Q0) 

In the small circle : 

7 ME LCD 

4 CE= ED 


^. Eis the midpoint of CD 
Q) 

Subtracting (2) from (1) : .. AE- CE = EB - ED 

(Q.E.D) 





-. D is the midpoint of BC 
-. E is the midpoint of AC 
ʻ InAABC : 
- D and E are the two midpoints of BC and AC 
respectively. 
< ED/ AB 
+: Dis the midpoint of BC 
.. DC= } BC 
+ E idhe midpoint of AG 
+ دعم‎ } AC 


(Q.E.D 1) 
a) 


(2) 

*; D and E are the two midpoints of BC and AC 
respectively. 

«. DE= Û 

.. DE= 2 AB 

Adding (1) » (2) and (3) : 

-. The perimeter of A CDE 


(3) 


= + the perimeter of A ABC (Q.E.D. 2) 





MX LAB» MY LAC 
+, m (Z. XMY) = 360° — (60° + 90° + 90°) = 120° 
s MX LAB 
MY LAC 
^ XY BC 
" m(Z AXY) = m (4 ABC) = 70° 


7. X is the midpoint of AB 
7. Y is the midpoint of AC 


(Corresponding angles) 
n m(Z MXY) = m(Z AXM) - m(Z AXY) 
= 90? - 70° = 20° 
n InAMXY: 
m (4 XYM) = 180? — (120° + 20°) = 40° (The req.) 


W In aac: 
«AM =MC =r c عم‎ MAC) = m (4 ACM) 
< m(Z BAC) = m (Z MAC) 


^ m(Z BAC) 2 m (Z ACM) and they are 
alternate angles 


^ AB// CM 
„ Dis the midpoint of AB 
~ AB // CM 


:. MDL AB 
S DM LCM (Q.E.D) 





RB aav: 7 m( ADM) = 90° 
7. m(Z 1)+m(Z 2)=90° 
3w m(Z 2)+m(Z 3) =90° 
^ m(Z 1)=m(Z 3) 
In AA ADM د‎ MEB 
w m(Z ADM) =m (Z MEB) = 90° 
»m(z 1)2m(z3) 
^. In AA ADM > MEB 
MA=MB=r 
m(Z 1)2m(Z3) 
m(Z2)-m(Z 4) 
^ A ADM = A MEB 
7 MA zA 8" + ث6‎ = 10 cm. 
2s MA=MC=r 
- EC = 10-(6+ 2) 2 2 cm. 


^m(Zz2)2m(Z4) 





.. MC = 10 cm. 
(The req.) 





AB - AC »m(Z A) = 60° 
^. A ABC is an equilateral triangle 
.. m (Z B) = 60° 
w m(Z BXM) = 90° 
n BM=2BX=Sem. 


*. m (Z BMX) = 30° 
.. BC =2 BM = 10cm. 
s. AB = 10 cm. (1) 
s MX L BE ^ X is the midpoint of BE 

^ BE=2 BX =2x2.5=Scm, 
"7" AE=AB- BE 

"^ AEZ 10-5 25cm. 


> 


(The req.) 





In A MNC: : NC + MC > NM (triangle inequality) 
°“ MA=MC=r د‎ NM=AN+MA 
^S NC + MC > AN + MA 
.. NC>AN 





هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بند اوله على مواقع أخرى TE]‏ 





\ Geometry 





XH Construction : 
Draw ME ل‎ CD to cut it at E 
Proof: + ME LCD ye 
ب‎ =¥ )-1 -2(” + )2 + 2 =5 
©» Bis the midpoint of CD K7 MB 201727 + (2+ 2 =9 +16 =V 


= 5 length units 
- 90° 
»m(Z XCE) = م‎ (Z MED) = 90° `D Wii 





E -ma -1/)-1-2(2 «79 - do 16 2125 


= 5 length units 





are corresponding angles -. Mis the centre of a circle passes through the‏ ودين 

“ XCI ME similarly ME // YD two points A and 8 (Q.ED. 1) 
S اطاط الك‎ ND Let D be the midpoint of AB 
^ XY and CD are two transversals to them 
»CE=ED ^ XM=MY )د‎ 
sAMEBMer ~ AM-XM=BM-MY . MD LAB 
S AX =BY 1-2) « 2-2) =9 = 3 length units 
Construction : (QED.2 
Draw MA د‎ MC د‎ 

MX LAB MY LCD 
Proof: ; MX LAB 

^. X is the midpoint of AB “+ Dis the midpoint of AB 

“AX 26cm. .. MD L AB 

"^ In AAXM : XM =Y00} -6f 28cm. — (D ^. The slope of AB x the slope of MD =- 1 
MY LCD .. = لل‎ x the slope of MD =~ 1 

7^. Y is the midpoint of CD .. CY 28cm. ^ The slope of MD =~ Ix-2 

+ InA CYM : YM -Yü07-(85 26cm. (2) ©. The equation of MD: y 22 X +b 
Adding (1) and (2) : +: Dis the midpoint of AB 

-. The distance between AB ;CD- 14 em. RDS ( — > Trs ) =(0 +3) 

(The req.) L 


242 








iJ Let the equation of MD be y=aX+b 





^: The slope of AB 2 -5—1! 2 


. D€MD 7. It satisfies its equation 
320+ .b=3 
<. The equation of MD:y =2 X+3 (Q.E.D.) 


Yes there is another solution : 
In the same way of the 
previous proof we find that : 
XM = 8cm. د‎ YM 26cm. 
..XY =8-6=2cm. (The req.) u Construction : 
Draw MC د‎ MB; MO 
» MX LAB MY LCD 
Proof: : MX L AB 
7^. X is the midpoint of AB 
z^ XB=6 cm. 
^ In A MXB : (MX)! = (7 - (6) = 13 
s MY LCD 

.. Y is the midpoint of CD .. YC=5 cm. 
~. The circumference of the circle = 2 IC r مات‎ AMYC : - (MY) = y - (59224 
i =22 length units (Second req.) In the ةق‎ MXOY: 


Excellent pupil 





. AB is a diameter of the circle 
7. Mis the midpoint of AB 
mi )=6-4) (First req.) 
the circle M 


= 34 length units 





22 
=2x حك‎ x 
7 


46 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EE]‏ 





Answers of Unit e» 





m (Z MXO) =m (4 XOY) = m (4 OYM) = 90* 
~s. The figure MXOY is a rectangle. 

s XO=MY ^ (XO)? = (MY)? 224 

In A MXO: 

“+ (MO)? = (MX)? + (XO)? = 13 + 24 = 37 

2 MO = 


37cm. (The req.) 





MALBC 
©. Dis the midpoint of BC 
^ BDz 73 cm. 

.١ AB = BM + BM = MA (The lengths of two radii) 
^. A ABM is an equilateral triangle. 
s BD LAM 
^ Dis the midpoint of AM 
» DM = d MB let DM = (+ MB =2 
In A BDM which is right-angled at D 
ay 2o tp - C 
a 14723 ا‎ 0 Peay 

=7em. ^ MB = l4 cm. 

.'. The radius length of the circle = 14 cm. 


(The req.) 


finswers of Exercise 2) 


1 outside 2 on 3 inside 


4 inside » the centre of the circle 





^ outside the circle M [2] AB 
(2) a tangent to it 


(8)4 


(3) the radius 





[5] parallel 





[1]is a secant to the circle M 
'? | lies outside the circle 

[3]is a tangent to the circle M 
5){-3 53} 





je 
[7]c 


(2|b 
(8]a 











ec 





35° 





a 


7 BC isa tangent to the circle M at B 
<. BC ل‎ MB 
In A ABC: m(Z A) = 180° — (45° + 90°) = 45° 
» v Dis the midpoint of AH S MD LAH 
In A ADM : 
m (Z DMA) = 180° — (45° + 90°) = 45° 
^ m(Z DAM) = m (2 DMA) 
4 DA = DM 


(2)30° [3)130° ]4[4 [5)6 (s)32 





(Q.E.D.) 





In A MDB: 

v MD-MB-r 

<. m CC MBD) e m (2 MDB) = 
»v ACisa tangent to the circle M atA 
MALAC 

In A ABC: 

m (4 C) = 180° — (90° + 40°) = 50° (First req.) 
»m(Z CDM) = 180? — 40° = 140° (Second req.) 


180° — 100° _ 
=e? 





E 


: MZzrz5cm. ^ MY = 13 cm. 
v (MY)? 2169 (MX)! = 25 

(XY) = 144 

(MX)? + (XY)? = (MY)? 
^ m (4 MXY) = 90° .. XY LMX 

2 XY isa tangent to the circle M at X. (Q.E.D.) 





u 


1 InAMAB: 

+: The sum ol measures of the interior angles of 

the triangle = 180° 

*, m (Z MAB) = 180° — (54° + 36°) = 90° 

- MA L AB 

a ABisa tangent to the circle M (Q.E.D.) 
.. AC=MC=CB 
7. AC is a median of A AMB +AC = 4 MB 


2)‘ MAZACSMAzMC-r 


-m(LBAM)290 ~. MA LAB 


5 AB is a tangent to the circle M 


(Q.E.D.) 








Geometry 





3 In AMAD: © MA=MD=r 
m {4 MDA) =m (Z MAD) 
> m(Z MDA) = m (Z ADB) 
^ m(Z MAD) = m (4 ADB) but they are 
alternate angles 
^ AM // BD 
.. m(Z MAB) = m (4 DBE) = 90° 
(Corresponding angles) 
.. MA LAB 


^ ABisa tangent to the circle M (Q.E.D.) 


WE - AC is a tangent to the circle M at A 


^ MALAC 

In AA MAC > MBD: 
MA=MB (lengths of two radii) 
MC=MD (given) 
m (Z AMC) 2 m (Z BMD) (V.O.A.) 

7. The two triangles are congruent and we deduce 

that m (Z MAC) = m (4 MBD) = 90° 
.. BD ل‎ MB 
^. BD isa tangent to the circle Mat B (Q.E.D.) 


4^ m(Z MAC) = 90* 








ABisa tangent to the circle M at A 
- MA LAB 
<. m(Z MAB) = 90° 
In A MAB: +» m(Z ABM) = 30° 
^ MB =2 MA = 16cm. 
^ AB = (M BY - (MAF = 256-64 
=Y192 
= 813 em. (First req.) 
In AABC which is right-angled at C 
7 m(Z ABC) = 30* 
SACS } دهم‎ } x83 
Y3 em. (Second req.) 
Another solution for the first requirement. 
v ABisa tangent to the circle M at A 
«^ m(Z MAB) = 90° 
MA 


5.8 
< tan (4 8( - حص‎ ^. tan 30 TAB 


~<. AB 2833 cm. 





XY is a tangent to the circle at X 
~ MX LXY ʻ m (£ MXY) = 90° 
°. In A MXY : (MY)? = (MX)? + (XY)? 
7 (MZ +8)" = (MX) + 144 
~ MZ=MX=r 2 (r+87= FP + 144 
“F+16r+64= 2+ 14+ v. 16r=80 
(The req.) 





ABisa tangent to the circle M at B 
MB LAB .. m (Z ABM) = 90° 
موزعم‎ tangent to the circle M at C 
.. MC 1 AC .. m(Z ACM) = 90° 
7. In AA ABM > ACM which are right-angled 
MB =MC =r 
AM is a common hypotenuse 
^ A ABM = A ACM 
^ m (4 AMB) = m (4 AMC) 
7. MA bisects Z BMC (First req.) 
From A ABM : m(Z AMB) = 180? — (90° + 25°) 
= 65° 


.. m (4 BMC) = 2 x 65° = 130° (Second req.) 


n the small circle : 

** AB is a tangent atc 4 MC LAB 
In the great circle : +> MCLAB 

* Cis the midpoint of AB .. AC =4 cm. 

2 AM=Sem. 


^. In A ACM which is right-angled at C 


MC - (AM - (AC): 24/25. 16 = 3 cm. (The req.) 








. YX is a tangent 
to the circle M at B 


.. MB LYX 


* m (4 MBY) = 90° 


" m(Z MBA) = 90° — 50° B 


c 


=40° x 


“ BA // MC د‎ BM is a transversal to them 
^ m (Z BMC)2m(Z ABM) = 40° 


(alternate angles) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FEE]‏ 





Answers of Unit ® 





w MB=MC=r 

.. A MBC is an isosceles triangle 

7. m (LZ MBC) = m (4 MCB) = 180* -40* -70° 
.. m (4 CBX) = 90° 70° = 20° ` (The req.) 





DCisa tangent to the circle M at C 

.. MEL DC ^ m (4 MCD) = 90° 

^. In A DMC : m(Z DMC) = 180° — (90° + 20°) = 70° 

+° AB// MD د‎ AE is a transversal to them 

.. m(Z MEC) = m(Z BAE) = 80? 
(corresponding angles) 

^ In AMEC: 

m(Z ECM) = 180° — (70° + 80°) = 30° (The req.) 





: MX = MY (lengths of two radii) 
» BX 2 CY (Given) » by adding ~. MB = MC 
»v BCisa tangent to the circle M at A 
- MA LBC 
» 7 A MBC is an isosceles triangle in which : 
MB = MC > MA .L BC 
-. MA bisects Z BMC 
^ m (4 BMA) 2 m(Z CMA) (Q.E.D) 


jw ١ BC = BM د‎ MB = MC (lengths of two radii) 


.. A BCM is an equilateral triangle. 

^ m(Z CBM) = 60° 

»* 2 MCB is an exterior angle of A ABC 

^ m (LA) =m (4 ABC) = € = 30° 

7 m (4 ABM) = 90° . MB LAB 

.. AB is a tangent to the circle M at B. (Q.E.D.) 


[29] ب‎ The area of the circle = 36 7t c 


.. Ê = 36 

E a6 

“r=6em. 

^ AB = 12 cm. 

»v BCisa tangent to the circle M at B 
- BCL AB 


In A ABC: tan (Z C) = ^. tan 60° = 


12 
BC 
PNE 

cs tan (60°) 


<. The area of A AB 


(The req.) 








ae 7 AC isa tangent to the circle M at A 
< MA LAG 
-. m (4 CAM) = 90° 
- BDisa tangent to 
the circle M at B 
+. MB L BD 
-. m (4 EBM) = 90° 
In AA CAM د‎ EBM: 
m (Z CAM) = m(Z EBM) = 90° 
m (4 AMC) =m (4 BME) (VO.A) 
MA=MB (lengths of two radii) 
©. The two triangles are congruent and we deduce 
that CM = EM 
»7 XM = YM (lengths of two radii) د‎ by subtracting 
.. CX =YE 


D: 





Construction : 
Draw ME L BC د‎ 
draw MC » MD» MÀ 


Proof : 

w AC = 12cm. AB د‎ 4 cm. 

» ME LBC 

s لصم‎ 

w In A MEC: m (4 MEC) = 90° 

.. (ME)? = (MC)? - (CE =25-16=9 

«AM 

^. The distance between the chord BC and the 
centre = 3 cm. (First req.) 

In A MEA: m(Z MEA) = 90* 

7. (MA)? = (ME)? + (AE)? = 9 + 64 = 73 

»v ADisa tangent to the circle ~. MD LAD 

^ NA AMD: m(Z ADM) = 90° 

7. (AD)? = (AM)? - (MD)! = 73 - 25 = 48 


“ AD= fas =4Ņ3 cm. (Second req.) 


١ MA (0 +3) «(0-4 e 9 «16-25 


= 5 length units 
"^ MA=r 7. A lies on the circle. 


MB =¥(-2) «(0-3) 21449‏ ب 


13 length units 


..MB <r «<. B lies inside the circle. 


yall (49‏ رياضيات (إجايات لفات) / إعدانى/ت؟ زم 4) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخر: 





Hf Geometry 








(3]-: MC 230-6 + (0-8) =736 + 64 - 100 
= 10 length units 


SMCS ~<. C lies outside the circle. 








39 + )2 «IY = 16+9 2325 
=5 length units 

»MB ]1ك‎ )-1 4X (2-6) «916-325 

= 5 length units 


MC =V¥CI-2)) + )2 3X =9 + 16 2325 


=5 length units 


< MA=YCI- 





“. MA = MB = MC 
^. The points A » B and C lie on the circle M (Q.E.D.1) 


»its circumference = 10 IT length units. — (Q.E.D.2) 


CD diameter in the circle M 
^. M is the midpoint of CD 
Let C(X sy) 
gs 


*/ the slope ofCD- 5:18 
~<. The د‎ of the eem, n DENS line 
to CD = 2 


‘. the tangent to the circle M at C is 
perpendicular to CD 
7. The slope of the tangent to the curls aca i 
7. The equation of the tangent is : y = * 2 ع +ع‎ 
77 the tangent passes through the point ce 154) 


n422 


5 عون‎ e 
اع‎ he Heras 


^. The equation is: y= = X+ 


€ Excellent pup 


u AB touches the small circle at C 
. MC LAB 
» 7 AB is a chord of the 
great circle » ME ل‎ AB 
7. Cis the midpoint of AB 
SACR 1% =7cm. 
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42 (The 
4$ (The req.) 











°". AAMC is right angled at C 

7 (AC)? = (MA): - (MO) 

©. (7)? = (MAY - (MC)? 

7. (MAY - (MC)! = 49 

7. The area of the included part between the two 
circles = the area of the greater circle — the area 
of the smaller circle = Zt (MA) - Zt (MC)? 
= 7T (MA) (MC)?] = 49 tem? (The req.) 


ABisa ngent to the circle M at B 
- MBLAB ~. m(4ABM)=90° 
" MB = MD (lengths of two radii) 
"^ m (Z MBD) = m (Z MDB) =2 X° 
I up m(Z A) m ABD) m D) ê 
n X° + 900 + 2 5غ 2 + 0ع‎ 180° 


.. 5 25 - © 18° (The req.) 





ua Construction : We draw MA and NB 
Proof: AB isa tangent to the circle M at A 
.. MA LAB 
sîmilarly NBL AB 
٠. MA // BN 
> 7 MA د‎ NB (two radii of two congruent circles) 
^. AMNB is a parallelogram 
- AB // MN 
In AA AMC > BNC: 
| AC=BC (given) 


(Q.E.D. 1) 


MA= BN (given) 

m(Z MAC) = m(Z NBC) = 90° (proved) 

^ MC- NC (1) 

(Q.E.D. 2) 
(2) 


- AAMC =A BNC 
"^ A CMN is an isosceles triangle 
^ MX=NY 
7. Subtracting (2) from (1) : 
4 MC- MX = NC- NY “ CX=CY 
-. From the isosceles triangle XCY 
sm CXY)= 180° zm (AEN 
and from the isosceles triangle MNC 
+. mié CMN) = 0" mt D 
From (3) and (4) : m (4 CXY) =m (4 CMN) 
and they are corresponding angles 


-OXY MN (Q.E.D. 3) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tees]‏ 





Answers of Unit 


finswers of Exercise .. m(Z CDN) = 360° — (55° + 125? + 90°) = 90° 


~ NDLCD 





+. CD is a tangent to the circle N at D (Q.E.D.) 
distant (3) touching externally 





one is inside the other » distant. = NM is the line of centres د‎ AB is the common 
touching internally » touching externally chord m 
the common chord + bisects it - MN LAB Am (4 AEM) = 90° 
the common tangent at the point of tangency »* Cis the midpoint of XY 
MN هه‎ aisi s MCLIXY ^ (4 MCX) = 90° 
In the quadrilateral DCME : 
m (4 CME) = 360° - (90° + 90° + 40°) = 140° 
(First req.) 


u 
3 
3 one is inside the other » touching internally ig 
4 
5 
8 
3 
8 
Ro) 





(10) intersecting [11) touching externally 











3}b (ad a fb - FZisa tangent to the circle N at F 
(S4 (Oc Ma [Bb | ~ NFLFZ 7. m (4 NFZ) = 90° 
(75) b [15] d ^ m(Z MEA) = m (4 NFZ) 


and they are corresponding angles 
3 
E „FZ IAB (Second req.) 
(2) 110° (3) 90° 


5012 Y 105 ay 10 = MN is the line of centres » AB is the 


common cho rd of the two circles 

u .. MN LAB 

(245° i `“ AB // the straight line L 
+. The straight line LL MN 
s EFL MX ~ XE-XF a) 
Similarly NX LCD s CX2XD (2) 
Subtracting (1) from (2) : 
“^ CX-XE=XD-XF 
.. CE = FD (Q.E.D.) 





























~ MN = MA + ذلا‎ 
‘ NA = NB = 7 cm. (lengths of two radii) 
^122MA*7 ..MA=Scm. (The req.) 








°‘. The two circles are touching internally at A — "e AD 
E x : MN is the line of centres + AB is the 


-210-6-24cm.: MN.LAB common chord of the two circles 
^. The area of A BMN = 4 x MN x AB A +C is the midpoint of AB 


S242 Jx 4xAB <. AB=12cm.  (Thereq) 





.. MC =¥(AMY=(AC 100 - 36 ع‎ 8 cm. 

- MN is the line of centres د‎ AB is the common InAAMN: ETE 
chord ~ AM=AN=r s ACL MN 

~ AB LMN .. m (4 AEN) = 90° .. C is the midpoint of MN 

“. The sum of the measures of the interior angles of ^ MN22MC-2x8- 16cm. (The req.) 
the quadrilateral CDNE = 360° 
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w “+ MN is the line of centres د‎ 
AB is the common chord of 
the two circles 

.. MN LAB دعم‎ 8 

In AAMN : (AN)! - 81 

> (AM)? = 144 (MN)! = 225 
^. (MN)? = (AM)? + (AN 


^. A AMN is right-angled at A » ^ AC.L MN 


^ AB دعم 2 د‎ 14.4 cm. (The req.) 





MN is the line of centres 

» AB is the comnon chord 

-. MN is the axis of symmetry ofAB 

^ CA=CB 

^ In A ABC : m (Z CAB) = m(Z CBA) a) 
»7 DA- DB 

^ In AABD : m(Z DAB) = m (Z DBA) (2) 
By adding (1) »(2): 

z. m (£ CAD) = m (Z CBD) (Q.E.D.) 


is the line of centres » AB is the common 
chord. 


.. MN LAB i.e. m (4 AFM) = 90° 
» 7 CD is a diameter of the circle M 
»CXisa tangent of it at C 
<. CX LED ie. m (4 ECD) = 90° 
^. m (Z CEF) + m (Z CMF) 
= 360° — )90° + 90°) = 180° 
w m(Z DMF) + m(Z CMF) = 180° 
- m(Z DMN) = m(Z CEB) (Q.E.D.) 





In AANB : ;: NA- NB »m(Z N) = 60° 

^. A ANB is an equilateral triangle. 

S AB=AN=r but MA=NA=r 

because the two circles are congruent 

.. AB =MA=AN =r ABA 

.. m(Z MBN) = 90° 

since BN is a radius of the circle N 

.. MB touches the circle N at B (Q.E.D) 
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E +: The area of the shaded part = 550 cm? 
-. The area of the great circle — The area of the 
small circle = 550 cm? 
عه‎ (r? — 3) = 550 
.. (rı ~r) (rur) 175 
“^ M, Ma = r, — r, because the two circles are 
touching internally 
T(t m= rne دير‎ 128 = 25 cm. 
(The req.) 


AB is a radius 
of the circle A and 
a radius of the circle B 
7. The two circles 
are congruent 
.. CA= CB z AB = 3 cm. 
~<. A ABC is an equilateral triangle 
^ m(Z ACB) = 60° (First req.) 
+ sin A = SE 7. sin 60° = CÉ 


7. CE=3 sin 60° E 


4 CD=2CE=2x aya 2343 cm. (Second req.) 





[1]4 58 »24 

[8] Yes » because 
AN = CN (lengths of two radii in the circle N) 
> AM = MD (lengths of two radii in the circle M) 
Le. AN + AM + NM = CN + MD + NM 
^. The perimeter of A ANM = CD 

[3] m(Z NAM) =90° because (NM) = (NA + (AM) 
The area of A NAM = 4 x NA x MA 


=14x6x8=%Ment 


[5] Construction : Draw AB to cut MN at E 


Proof : - AB intersects 


MN at E A 
SABIMN ١ An» . 
.. AE = AM X AN € 

MN 


.من 48 - 85 = 
10 


B 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 





Answers of Unit @> 





- MN bisects AB ~. AE=EB=48 
<. AB =4.8 x 2 =9.6 cm. (The req.) 


cellent pupi 





r, =6 length unit » r = 4 length unit 


^ rı +T = 10 length unit ب د‎ — ra = 2 length unit 


. MN CAT SEG ]1د تزه‎ 81+44 
=¥ 225 = 15 length unit 
“. MN>r + و‎ 
.. The two circles are distant. 
: MN 0-79) «0x2? -Y16x9. 
-25- 5 length unit 
وم‎ <MN <r +r 


7. The two circles are intersecting. 


Let the equation of MN mX+c 


°." The two circles M and N are intersecting 
at A and B 
٠. MN.L AB and bisects it 
+: The slope of AB = قحك‎ = | 
‘. The slope of MN x The slope of AB ==! 
+. The slope of MN x 1 =- ١ 
". The slope of MN 1 
7. The equation of MNis y=-X+c 
+: The midpoint of AB is ( 27+ 8 
z(-251) 
The midpoint of AB belongs to MN 
^. It satisfies its equation 
"^Ims24c ^ 1 
syz-X-] (The req.) 





uu w AC is a tangent to the circle M at A 
<. MA LAC 
In AACM : : M (4 A)=90° سرد‎ (4 C) = 30° 
^ AM - ل‎ CM ^ CM = 12em. 
< DM=AM=6cm. ~. CD=12-6 
v CBisa tangent of the circle N at B 
n NBLCB 
In AGBN :  m(Z CBN) = 90° >m (£ C) = 30* 
.. BN= ل‎ CN s BN=NE 
4 CE=EN=ND= § (The req.) 


| Assuming that the radii lengths of the circles 


L د‎ M and N are r, » ra » r4 respectively. 

w LM=5cm. 

w MN=8 cm. 
7 LN=7cm. “FF 

Adding (1) » (2) and (3) : 

.. 2 (rı + ra + r) = 0 

ra +r; =8 


=6cm. 


2cm. 


gen *rn-5 


“2+4 =8 


5g = 2cm. 
and from (1): r= 5 
and from (2) : r4 = 8 


finswers of Ex e 


«Notice that : Lengths are not real» 


u 
6 





.: MA=Y(3 + 1) + )5 43) = 1/16 + 4 
- 41]5 length unit 
^. A € the circle M 


rw NASC3*1 + )-7 43) = 4+ 16 


= 21]5 length units 
^. A Ethe circle N 


~ MN =YG + 3) + )5 + 7(2 2336 + 144 


length units‏ 61/5 = 180 ]1د 
MN=MA+NA‏ ^ 


-. The two circles are touching extemally. (Q.E.D.) 





(its radius 
Gone circle 


one circle 
نا‎ 


2 |the circumcircle of this triangle 
4 | two circles 


(8]14 cm. 

















There are two circles passing through A 
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هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخر: 





Geometry 





io M EL we can draw two circles - KIC C EET RE 
-. Dis the midpoint ofAB 
<. هه } د هم‎ - 

+% m(Z ADM) = 90° 

(2) When MEL we can draw an infinite number »m(Z A) = 60* 


aiite ^. m (4 AMD) = 180° — (90° + 60°) = 30° 


7. AM=2AD=2x3=6cm. (The req.) 


ice 


There are an infinite number of circles whose centres 
lie on a straight line parallel to the straight 
3 M,D LAB line L at a distance 3 cm. from it. 


©. Dis the midpoint of AB 

.. AD= JAB =} x6=3cm. 

»' m(ZADM,) = 90° 

.. MjD =} (AM) - (AD 
=V25-9=4cm. 











[1] We can draw two circles 
[8]In AAMjD: 





10 E 


5] We can draw two circles. 


[2] We can draw one circle only. 


* AABC is an acute-angled triangle 
* The centre of the circle lies inside the triangle ABC 
[3] It is impossible to draw the — P 
circle because the radius length 
1 Za 


= 1.5 cm. which is less than > (AB) 





‘.' The radius length is the smallest 
p cen B The centre of the circle lies at the midpoint of the 
DES hypotenuse AC 
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هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 





Answers of Unit 





1 | The centre of the circle is the point of intersection of : 
— The heights of the triangle 
— The medians of the triangle 
— The bisectors of the interior angles of the triangle 


2] Three axes of symmetry. 





InAABC: 

" AB=BC 

^. A ABC is an isosceles triangle 
“BM LAC 

. BM bisects Z ABC 

2% MB =MC=r 

~<. A MBC is an equilateral triangle 

^ MB =MC =BC =r =4cm. 


^ m (4 MBC) = 60° 








‘The type of this triangle according to the measures of 


its angle is right-angled triangle at C 





(The req.) 





< D is the midpoint of AB 
4 AD=3cm. 
In AAMD which is right-angled at D 


= AMF -ADF 
= 25-9 = 116-4 cm. 


(The req.) 


AB =Q +2} « (0-3) 


= 16+9 - 15 


=5 length units 
7. There are two solutions 


Ner se 7 


~ AB =y0 -F +6 rx 2116-4 length units 
;BC -2Yas3* «cix -116- 4 length units 
E AC e + 3X + G+ D 2132 - 42 length units 

7 (AB)? = 16 + (BC) = 16 5 (AC)? = 32 

7. (AC)? = (AB)? + (BC)? 

^. A ABC is right-angled at B. 


7. The centre of the circumcircle of A ABC is the 
midpoint of the hypotenuse AC 
.. 5=) و‎ i =(=131) 


€ xcellent pupils 





(The req.) 


+: AC touches the circle M at A 

.. MA LAC 

.. m (Z MAB) = 90° — 30° = 60° 

"7" MA=MB =r 

^. A ABM is an equilateral triangle 

7 MD LAB +. Dis the midpoint of BA 

^ AD=2 cm. 2% AM =AB ع‎ 4 cm. 

In A AMD which is right-angled at D 
(AM? -any = 1]16-4- 3 

`. The area of A ABM = 4 x 4x 233 2 41/3 cm? 
(First req.) 
‘The area of the circle M = xt 2 = 16 3t cm? (Second req.) 


Answers of Exercise 5) 
w 


4 equidistant د‎ centre 2 
(3]equidisiant [)AB 

















equal in length 


(5) sa° 
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هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Tess]‏ 





(Geometry 





,8|:: MF<ME ..CD>AB ~. < 2+ 1<7 .X>6 


+: CD is a chord doesn't pass through the centre 
of the circle M 


z CD<10 X49 
^ 6«X«9ic.X€&]6:9[ 





(2)MF 4 : 16 
[4] NY د‎ rectangle 


[OMY MF; لاع‎ 
[3]MY »40° 


ق 


[8]AB 33 56 0 
[4]NY + congruent د‎ AC 


[3]14 
[3]50* 


u 

In A ABC: ~ m(ZB)2m(ZC) 

4 AB ZAC 

»Xisthe midpoint of AB ~. MX LAB 

os MYLAC;AB-AC .. MX=MY (QED) 








^ MF = ME (lengths of two radii) 
»FX=EY 
By subtracting : .. MX = MY 
"7 X is the midpoint of AC ~. MX LAC 
=. Y is the midpoint of BE .. MY L BC 
.. AC = BC 1% m(ZA)-60* 
^. A ABC is an equilateral triangle. (Q.E.D.) 





7 X is the midpoint of AB .. MXLAB 

+: Y is the midpoint of AC ~. MY LAC 

7^ The sum of measures of the interior angles of the 
quadrilateral AXM Y = 360° 

^. m (Z XMY) = 360° — (70° + 90° + 90°) = 110° 

(First req.) 
w عمد قم‎ < MX =MY 
*' MD = ME (lengths of two radii) 


by subtracting .. XD = YE (Second req.) 





". X is the midpoint of AB .. MX LAB 


** MD = ME (lengths of two radii) by subtracting 

^ XD=YE (Q.E.D. 1) 
In A XMY : ~ MX=MY 

^ mz MXY)=m (4 MYX) 

w m(Z MXB)2m(Z MYC) = 90* 

by adding ~. m(Z YXB) ع‎ m(Z XYC)  (Q.E.D.2) 


A‏ ي 


7 X is the midpoint of AB 

.. MX L AB 

+: Y is the midpoint of AC 

.. MY LAC s AB-AC © 
4 MX=MY 

.'. A MXY is an isosceles triangle 

w m(Z AXM) = 90? »m (4 MXY) = 30° 
^. m(Z AXY) = 90° - 30° = 60° 

+: X and Y are the midpoints of ABand AC »AB = AC 
.. AX =AY 

^ A AXY is an equilateral triangle 


(Q.E.D. 1) 


(Q.E.D. 2) 





~ AB=CD> 

MB = MC (lengths of two radii) 

w AM = DM 

s MA LXE MD LEY ~. XE=EY 

s MALXE ^. Ais the midpoint of XE 
^ XE =6em. .. EY 2 6cm. (The req.) 


aes 


«+ AB is the common chord of the two circles M +N 
> MN is the line of centres 
2 MR 1B _ 

av MXLAC 

^ MX =MD 

» 7 MY = ME (lengths of two radii) 
Subtracting (1) from (2) : 

^ XY = DE 


In the circle M : +» E is the midpoint of CD 


.. MD LAB 
»AC=AB 








+ AB=AC “.MX=MY د‎ 
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Answers of Unit > 





» 7 AB is the common chord د‎ MN is the line of centres 
.. MN LAB »7 ME=ML 

.. AB = CD 

Inthe circle N: © MN LAB » NZLXY 
»NL=NZ ^ AB=XY 

From (1) and (2) : 

.. CD=XY 





7 Y is the midpoint of AC 
^ MY LAC 

s MX LAB »MX =MY 
^ AB=AC 
smi C) 2 75* 
+. m (Z A) = 180° — (75° + 75°) =30° 
s MX LAB 
^ INAABC: 
xv2elgc.ax-laB;AY- AC 
gi ‘The perimeter of AAXY 7 


(First req.) 
7. X is the midpoint of AB 


= 1 ‘The perimeter of A ABC 


= 


Constr. : 

Draw: MF L AB » ME LAZ 
Proof : In the great circle : 
" m(Z ABZ) = m(Z AZB) 
S AB=AZ 

~ MF.LAB»MELAZ 
In the small circle : 

~ MFLCD;ME.LXY ; MF- ME 
“^ CD=XY 


(Second req.) 





^. MF=ME 





“ MF = ME (lengths of two radii) 
>XF=YE “MX = MY 
~ MX LAB; MY LCD ~. AB = CD 
MX LAB 

©. X is the midpoint of AB ~. AX = 4 AB 


(Q.E.D. 1) 








~ MY LCD 

^. Y is the midpoint of CD 

هع د هم 7 

-AAXF SACYE 

AX =CY 

XF=YE 

m (Z AXF) = m (4 CYE) = 90° 

^. A AXF = A CYE then we deduce that AF = CE 
(Q.E.D. 2) 


C¥=} Cb 
AX =CY 


In them 


15 
+ Y is the midpoint of AC 
Similarly MX ل‎ AB 
v دعم‎ AB sS MY =MX 
and from A YMX : + m (4 M) = 120° 
.. m (Z4 MYX) = m(Z YXM) = 180° 1205 = 30° (2) 
from (1) and (2) : ~. m (Z AYX) = 90° — 30° = 60° 
+: YZ bisects Z AYX 
- m(Z ZYX) = 8 = 30° 


ZYX) e m (Z YXM)‏ عا ست 
but they are alternate angles‏ 


-YZHUMX 





The circle M f the circle N= (A » B} 
-. MN is the axis of symmetry of AB 
7. In A ABD : DC is the axis of symmetry of AB 
^S AD=BD 
s MX LAD »MY 1 BD 


Constr. : Draw MX » MY د‎ MZ MA 
Proof : 


^ MX=MY (Q.E.D) 





A 
- ABisa tangent to the LN 
smaller circle M 
- MX LAB 


(SEA) 
»similary: MY L BC  MZ.L AC 


١.١ MX = MY = MZ =r in the smaller circle‏ د 
AB=BC=AC‏ ^ 

-. A ABC is an equilateral triangle 
-. m(Z B) = 60* 


(First req.) 
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Geometry 





the greater circle M is the circumcircle of A ABC‏ د 


-. Mis the point of intersection of the altitudes of 
AABC 

7. AY is an altitude in A ABC 

+. In A ABY which is right at Y : sin B MAX 
~ AY=AM+MY=4+2=6cm. 

6 BE 

AB UC. AB 

S AB22X6z443cm. - BC د‎ ABz AY3 cm. 

3 


.. sin 60° = 


^. The area of A ABC = 4 x BC x AY 
xA 3 x6= 1243 cm 


ab (Second req.) 


Constr. : Draw NX ل‎ BD 
NY LEC 
Proof: 
-: MN is the line of centres B 
» BC is the common chord of the two circles 
^ MN BE » O is the midpoint of BC 
.. OB =OC 
^. In AA AOB 3s AOC 
OB = OC 
AO is common side 
m (4 AOB) = m (4 AOC) = 90° 
^ A AOB = A AOC 
^ m (4 BAO) =m (4 CAO) 
In AA AXN » AYN 
7" m(ZAXN) = m(Z AYN) = 90° 
m(Z XAN) 2 m(Z YAN) 
^ m (Z ANX) 2 m(Z ANY) 
^ dn AA AXN ¿AYN 
m (4 ANX) =m (4 ANY) 
m (4 XAN) 2 m (Z YAN) 


AN is a common side 
^ AAXN SA AYN 
> NXLBD د‎ NY LCE 
7 BD=CE 
‘+ Z is the midpoint of AB 
^. MZ L AB similarly MX LCD 
~ AB = CD s MZ = MX 
From A MZX : m (4 M) = 120° 
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180° — 120° _ 


^ m (4 MZX) =m (£ MX2) = > 


From (1) and (2) : 
-. m(Z YZX) 2 m (Z YXZ) = 90° — 30° = 60° 


^. A ZYX is an equilateral triangle. (Q.E.D.) 


*. A MXA and A MYB which are right-angled triangles 
jenen: s -MB (lengths of two radii) 
MX =MY 

-. The two triangles are congruent د‎ then we deduce that : 
m(Z MAX) = m (Z MBY) 

«<. A HAB is an isosceles triangle. 
د‎ MX LAC MY L BD 
»>MX=MY 

.. AC = BD 

s. AH - AC = BH - BD 





(Q.E.D. 1) 


BH‏ د ١.١ AH‏ د 


- HC2HD (Q.E.D. 2) 


21 

MX LAB 
^S MY LAC 
z. AB = AC 


+: X is the midpoint of AB 5 
+: Y is the midpoint of AC 
“MX =MY 

+s: m (Z BAC) = 60° 
-. A ABC is an equilateral triangle (Q.E.D. 1) 
w BM =CM =r .. M €the axis of symmetry of BC 
~ AB=AC ©. A € the axis of symmetry of BC 
+. AM is the axis of symmetry of BC 
.. AM LBC 


7 X is the midpoint of AB 

^. MX LAB similarly MY L CD د‎ 

7 AB=CD “MX =MY 

^ A MYX is an isosceles triangle 

~ MLLXY ^ XLSLY 

+» ML ل‎ the chord EF ^ EL=LF 2) 
subtracting (1) from (2) : .. XE = YF (Q.E.D.) 


5 


- MALZC <. A is the midpoint of ZC 
similarly B is the midpoint of ZD 

"7 MA=MB -. ZC=ZD 

x sal zu . = 

.. 7 20 - اقم 20 ج‎ AZ=BZ 





(Q.E.D. 2) 


a) 





هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EE]‏ 





Answers of Unit eo 





^ A XAZ and A YBZ 
AZ = BZ (Proved) 
In them | m(ZZAX)2m(Z ZBY) = 90° 
4 Z is a common angle 
.. A XAZ = A YBZ and we deduce that XZ = YZ 
7 ZD=ZC -CYzDX (Q.E.D.) 


m 


Constr. : 





Draw: 


^, ME // NF 
«<. The figure MNFE is a rectangle .. ME=NF 
.. AB=CD 


(Q.E.D.) 


+: M and N are two congruent circles 
Adding BC to both sides .'. AC = BD 


Constr. : 

Draw MX AB 

»NY LCD 

Proof : 

In AA MXE > NYE 

m(Z MXE) =m (4 NYE) = 90° 
m(Z MEX) =m (4 NEY) (V.O.A) 
ME = NE (given) 

.. AMXESANYE ^ MX =NY 
.. AB=CD 

>~ MX LAB NY LCD 

^. X is midopint of AB 

+Y is the midpoint of CD 

> من د قم‎ ^ XA=YD 
ot XE = YE (A MXE = A NYE) 

By adding: . AE = DE 

©. E is the midpoint of AD 

Constr. : 

Draw AX and DY 
Proof : 





In them 


(First req.) 


(Second req.) 





5 
*' AB is a tangent to the circle M at A 
.. MA LAB 


>. AC// FD 


Similarly + 


<. m (4 AXE) = 90° 


7 DEisa tangent of the circle N at D 
ND 1 DE >% ACUFD 

-. m (4 DYB) = 90° 

^. AXDY is rectangle. .. AX = DY 
+: M and N are two congruent circles. 

^ MA=ND <. MX=NY 
7 MX LEF ¿NY 1 BC 

BC=EF‏ د 

s% AY=XD (1) 

> MX LEF ^. X is the midpoint of EF 

Similarly » Y is the midpoint of BC 

EF= BC sS BY =XE‏ د 

Subtracting (2) from (1) : 

.. AB = DE 


(Q.E.D. 1) 


Constr. : 
Draw: NE L AB د‎ NF L AC 
MXLAL:MYLAK._ y 
Proof : ~ NE ل‎ AB; NF L AC AB د‎ AC 
«^ NEZ NF 
^. SANE and A ANF which are right-angled 

In them as 

AN is a common side 

.. A ANE = A ANF » then we deduce that 

m (4 NAE) = m (4 NAF) 
.'. A AMX SAAMY 
AM is common side 
m (Z AXM) =m (Z AYM) = 90° 
m(Z XAM) 2 m (Z YAM) (proved) 
4^ AAMX = A AMY د‎ then we deduce that MX = MY 
MX LAL »MY LAK 


In them 


(Q.E.D.) 





MD LAB ^ Dis the midpoint of AB (1) 
>% ME LAC ^. E is the midpoint of AC (2) 


»7 AD=¥(2- 1? + (2-0F 245 length units 
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»AE=¥2-3) + Q - 4Y 245 length units +: AC is a tangent to the circle M د‎ MA is a radius 
عمد مم‎ - AB=AC - MA LAC 
^ ME=MD (Q.E.D.) | »- m (4 CEN) =m (4 CAM) = 90° 
and they are alternate angles 
- NE// AM 





Let D and E be the midpoints of AB 


aU C respectively 7. The figure NEAM isa rectangle ~. NM//CA 
< D is the midpoint of AB -. The figure MACN is a trapezium 


Its area = L(MN + AC) x AM‏ )و 
2 ,)= 


0 MD » G-27 «0537 o T = 1(2 +15) x4 = 54 cm? (First req.) 
.: Dis the midpoint of AB 7 NF LCD »NE1LCB>CD=CB 

.. MD LAB .. NF=NE=4 cm. 

+: E is the midpoint of AC .. ME L AC .. The distance between the point N and CD is 4 cm. 
vABZAC .. MD=ME (Second req.) 
^ ME =2 length units 

^. The chord AC is at a distance = 2 length units 

from the centre of the circle M (The req.) 





v F is the midpoint of AB 


QE 3)-0.-» 


^ MF 26-2 +0 +27 ]1ك‎ 5 length unit 

B. Al y Same à 1 

. ME =¥(1 D +)0-1( 5 length units [a] (4) m (4 DMX) = 126° 
^ MF= ME ]2[ 8ه‎ - 4cm. 
 Fisthe midpoint of AB ^S MF LAB [b] Prove by yourself. 

+: E is the midpoint of DE ~. MEL DC 
“^ AB=CD (Q.E.D) | [a] AB =6 cm. 


b] Draw bı If di ircles. 
€ ellent pupils [b] Draw by yourself » you can draw two circles. 


Constr. : 
Draw : D | [a] Prove by yourself. 

NE 1LCB.NFLCD [b]/1/m(Z CME) = 130° (2)Prove by yourself. 
Proof : -- NE L CB 











^. E is the midpoint of CB 
! M [a] Draw by yourself » 


MANES which IS nehicangled OE: the centre of the circle lies at the midpoint of the 
NE = (NC)? - (CEF =9 25-9 = 4 cm. hypotenuse AC 
.. NE=AM 
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[b] Prove by yourself. 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 





Answers of Unit o 





[a] Draw by yourself »3 cm. 


[b](1]m (4 BAC) = 30* 
3) The perimeter of A ABC 
~~ The perimeter of A AXY 


Bg 


[a] Prvoe by yourself. 

















=2 

















fa] BC = ia cm. 
[b] Prove by yourself. 


@ 


[a] Prove by yourself. 


[b] Prove by yourself. 





[b] Prove by yourself. 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Teese]‏ 





Geometry 





Answers of Exercise 


1 length 
3 equal 
5 360° 


The measure of the arc = 


2 equal in length 
4 equal 


8 180° tr 7 90° 





the measure of the circle 


i x 360° = 120° 


‘The length of the arc = ES the circumference of the circle 


x 2Xr 
x 2x 2 x21 =ddem. 


; m (Z AMB) = 120° ^ m (AB) = 120° 


Vrz7cm. 
— 
~<. the length of AB = 





Oa 
(8)c 
(ec 


(1)75* (2) 140° 255° (4)220° 


m P P 


We 
(8)c 


Jc 
(8)c 


Ga 
Bb Ob 


02 





-. The length of AB = 30 x27r 
360 


= 


22 
x2x* = x7= 11 cm. 
360 


(The req.) 





عا 
ABNCD={M}‏ 7 
m (4 AMC) = m (4 DMB) = 35°‏ .^ 
m (AC) = 35°‏ ^ 
AB / CE‏ ~ 

ph 5 
~<. m (BE) = m (AC) = 35° 


Cg 


7XBACY 
=. XC=BY 
5 MA=MD 


S AD= BC 7 m (AD) =m (BC) 
<. m(Z AND) = m (4 CNB) 

Adding m (Z DNB) to both sides 

^ m(Z ANB) 2 m (Z CND) 


(The req.) 





m(BY)‏ د (XC)‏ سم 
MALXC » MDLBY‏ 2 
(Q.E.D.)‏ 





+: AC is a diameter in the circle M 
— — 
~. m (ABC) = m (ADC) (semicircle) 
; BC-CD ^ m (BC) = m (CD) 
Subtracting (2) from (1) : 
< m (AB) = m (AD) 








(1)25* (2)50* (3) 100* (4) 130° 
[s)i50* (B) 210° [7)260* (8)310* 
zm (AC) = m (BO) ^ AC = BC 

^ In AABC: :ا‎ AC = BC s m(Z C) 2 70* 

.. m (4 ABC) = 180 = 20" = 55° 














(The req.) 


“7 AB is a diameter in the circle M 
^. m (AB) = 180° 

~ — — 
‘w m (AC) = m (CD) =m (DB) 
nm (CB) = 180 = 60° 
z m(4CMD)=60° — 
^. A MCD is equilateral, 


s MC=MD 
(Q.E.D.) 





زعأ 
m(ZA)em(ZB)-45*‏ د sMASMBsr‏ 
z m (£ M) = 180° (45° + 45°) = 90°‏ 

~. m (AB) = 90° 
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7 m (Z CMD) = 70° ^ m (CD) = 70° 
-+ m (AC) +m (CD) + m (DB) = 180° 


z. m (AC) + m (DB) = 180° — 70° = 110° 





ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى BEY‏ 





Answers of Unit > 





Let m (AC) be 5 X > m (DB) =6 X lieo] 
2 5X+6X=110 الت‎ =110 “+ The length of AC = the length of AB 
1. X= 10° - m (AC) = m (AB) = 80° >. m(Z AMB) = 80° 
^ m (AC) =5 x 10° = 50° In A AMB : : MA = MB =r 
^. m (ACD) = 50° + 70° = 120° (The req) | > m (4 MAB) = 180 = 80" = soe (First req.) 
~ ABIICD <. m (AC) = m (BD) = 80° 
zh, pen A p 
D |  m(CD) + m (AC) + m (AB) + m(BD) = 360° 
^. m (CD) = 360° — (80° + 80° + 80°) = 120° 
(Second req.) 
1 The length of CD = 120 x2x3.4x 152314cm. 
(Third req.) 





“+ AB = DC 

7 m (AB) = m (DC) 

Adding m (BC) to both sides 
pie d. 

^ m (AC) = m (BD) 

^ AC=BD 








To ou Construction : 
~ ABI DC Draw MB ;MC 
Am (BC) =m (AD) Proof : 
Eis the midpoint of AB v ABisa tangent to 
^. m (EB) = m (AE) adding the circle M at B 
.. m CE) = m (DE) -. MB L AB similarly MC L AC 
.. CHE DE (Q.E.D) | +. m (Z BMC) = 360° — (35° + 90° + 90°) = 145° 
7. m (BC) د‎ 145° 
Tm Be the major) = 360° — 145° = 215° (The req.) 


c 





~ AB// EF .. m (AE) =m (BF) (1) 
- AB //ED 2 m(AO)-m(BC) (2) 

Adding (1) and (2) : .. m (CE) =m Cc) “v AM // CD > MD is transversal 

^ CE= CF (Q.E.D.) | <~ م‎ ) > CDM) +m (Z AMD) = 180° 

Another solution (two interior angles in the same side of the transversal) 
CD /EF .. m (EC) = m (CF) ^. m (4 CDM) = 180° — 90° = 90° 
"^ CE=CF (QED) | 27 MD = ل‎ MB »>MC=MBe=r 

{ -MD-lLMC  -m(ZMCD)-30 

AB =D (ropertésoKihe rectangle) > AM // CD » EM is a transversal 


»CE=CD J AB=CE د‎ m(AB)=m(CE) | . m (Z AMC) = m (4 MCD) = 30° (alternate angles) 
and adding m (BE) to both sides ^ m (AC) 2 m (4 AMC) = 30° (The req.) 


^ m (AE) = m (BC) - AE = BC 
ep) |W ^ 


Let m (Z AMB the reflex) be X° 
.. m(ZAMB)- i x 





~ BE // AC ^ m (AB) سد‎ (CB) QU, 
- BEVAD ^ m (AB) سد‎ (CD) زم‎ | areas? 

From (1) and (2): . m (CB) = m (CD) n $ x= 360° 

x CBs CD <. A BCD is isosceles (Q.ED.) | <. m (AB) = m (ZL AMB) = — x 288 72? (The req.) 
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Geometry 


ue "T 
w ACZBD <. m (ABC) =m (BCD) 
subtracting m (BC) from both sides 
-m(AB)em(CD) | .AB-CD 
3x-5-x«3 
AB -7 cm 








jiameter in the circle M 
^ m(AB) = 180° ,- AB//DE 
سن‎ (AC) = m (CB) = 180°" = 90° 


+: X is the midpoint of AC 

cm (AX) =45° 2. m(Z AMX) = m (AX) =45° 
: DE // AB د‎ DM is a transversal 

« m (Z EDM) 2 m (Z AMD) = 45° (alternate angles) 

:m(BY)22m(CY) ~. m (BY) = 60* 

^. m (4 YMB) = m (BY) =60° 

„ ‘* DE // AB د‎ ME is a transversal 

-. m (4 DEM) = m (4 EMB) = 60° (alternate angles) 


In A MDE: m (Z DME) = 180° — (45° + 60°) = 75° 
(The req.) 


(E 


Construction : Drav MD 
Proof : 


v CDisa tangent to the circle M at D. 

„ MD is a radius ~. m (4 MDC) = 90° 

In A MDC: .. m(Z CMD) = 50° 

^. m (BD) = 50° 

^. m (AD) = 180° — 50° = 130° 

(2) Construction : 

Draw MD and MA 

Proof : CD is a tangent 

to the circle M at D 

» MD is a radius 

s m (Z MDC) = 90° 

"m (Z MDA) = 120° — 90° = 30° 

In A MDA: ~ MD = MA - 

<. m (Z DMA) = 180° — (30° + 30°) = 120° 

*. m (Z DMA the reflex) = 240° 
— 

^. m (ABD) = 240° 
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(First req.) 
(Second req.) 


(The req.) 








Construction : Draw AM » ME 
Proof : 
-~ AB=BC=CD=DE=AE 
(the properties of the regular pentagon) 
^ m (AB) =m (BC) = m (CD) 
=m (DE) =m (AB) 
7" measure of the circle = 360° 
^m (AB) ت‎ We S. (First req.) 
.'. m (4 AME) = m (AE) = 72° 
+ AX isa tangent to the circle at A » 
MA is a radius ~. m (4 MAX) = 90° 
similarly m (4 MEX) = 90° 
In the quadrilateral MAXE : 
©. m (4 AXE) = 360° — (72° + 90° + 90°) = 108° 
(Second req.) 


Construction : Draw MN د‎ MF د‎ NF 

Proof: ١ A EMN +B ENF 

CEMF and M > Nand F 

are three congruent circles 

7. The radii lengths of them are equal 

^. A MNF is equilateral. 

١ m(Z ANB) =m (4 BFC) =m (Z AMC) = 60° 
7. m (AB) = m (BC) = m (AC) 

^. The perimeter of the figure ABC 


- 3 x O x2x3J4x 10=31.4 cm. 


Answers of E 


(First req.) 
(Second req.) 
ise 


> First : Problems on theorem (1) and its corollaries 


55° 
[8] 114° 


(2)70° [330° [4 
)7([80*  (8)110* [8] 
7ê] m (Z A) 2 70° +m (AC) = 100° 
(11) m (Z C) 2 90° , m (Z B) = 26° 


45* [s]40* 
20° 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى EE]‏ 





Answers of Un > 


30° 40° (75^ 651255 (555° ~<- m (Z BCD) = } x 50° = 25° 
m (Z M) = 80° د‎ m ) C) = 140° 
15° [9117530 (9) 110° 





» AB is a diameter in the circle M 

~. m (Z ACB) = 90° 

7. m (Z ACD) = m (4 ACB) +m (4 BCD) 

y=70° © [EJ - 40* =90° + 255 = 115° (The req.) 


z-6»30 (S) (8)y = 40* 2= 10° 
i +: AB is a diameter in the circle M 

© We (3e Be |.mi(zAcB)-90 

(a Be Ba Hb |... ABC) = 180°- (90° + 35°) = 55° 

a Bb | similarly m(Z ADB) = 90°‏ +69 5ه 

(17)c (18b 























c m 


|f: sess 


1 E 








» 7 the length of AD = the length of DB 

+- AD = DB » from A ABD: 

w m(Z BAC) د‎ 4 m(Z BMC) “©. m(Z DBA) = m(Z DAB) = 480°=90" 45° 
(inscribed and central angles subtended the same arc BC ) | .'. m(Z CBD) = 55° + 45° = 100° (The req.) 


‘ sl; 5 
^ m(Z BAC)= 2 x 130° = 65? ia 
`." The sum of the measures of the interior angles of Ey (Ac) = 2 m (4 ABC) = 140° 


the triangle ABC = 180° — 
~<- Dis the midpoint of AC 
^. m (Z ABC) = 180° - (65° + 50°) = 65° (The req.) pan 
nE i| B ` E m (AD) = 142° = 70° 
^. m(Z DCA) = 35° (First req.) 
+ MB E EDE OU Worrall) - AB is a diameter in the circle M 
^ Z4 MBA)- M ^ 
m( رم‎ =m (Z MAB) = 26 5 m (ACB) = 50" 
.. m(Z AMB) = 180° — (26° + 26°) = 128° (First req. 
"7 1 و‎ 26") = 128° (Firs eq.) | sn (2 CAB) = 180° — (90° + 70*) 220° (Second req) 
7 m(Z ACB) = 4 m(4 AMB) 
(inscribed and central angles subtended the same arc AB) 
^ m(Z ACB) = + x 128 = 64° (Second req.) | ^ AC touches the circle at A .. MA LAC 
77 m (LAMB the reflex) = 360° — 128° = 232° In A ABC : (CB)? = (AB)? + (AC)? = (12)? + (9)? 
.. m (Z AXB) = 4 m (4 AMB the reflex) =225 
= 116° (Third req.) | -- CB = 15 cm. (First req.) 
(inscribed and central angles subtended the same < AB is a diameter ^. m (Z ADB) = 90° 
major arc AB) E Ap-ACxAB.9x12.5) cm. (Second req.) 
m (AXB) =m (4 AMB) = 128° (Fourth req.) 








i ~ m(Z BMC) 22m (LA) 
w m(Z BCD) = > m (Z BMD) (central and inscribed angles subtended the same arc BC) 
(inscribed and central angles subtended by BD) 7 m(Z BMC) =2 x 30° = 60 


(2 زع‎ Te إعدادی‎ ۲ / (tt (إجابات‎ tea, wal] 5 
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| Geometry 





~ MB=MC=r -. A MBC is equilateral 
.. MB=MC=BC=7cm.=r 
~<. The area of the circle M 


تمه 154 x49=‏ 2 د 2 ورد 


5 (The req.) 





MD L BC‏ ب 
Dis the midpoint of BC‏ .© 
BD=3cm.‏ .^ 
cos (4 MBD) = E =‏ .7 
m (Z MBD) = 30°‏ .> 
In A MBC: ~ MB=MC=r‏ 
m (4 MCB) = 30°‏ .7 
m (4 BMC) = e 2x 30° =‏ . 
m (Z BAC) = + m (z BMC)‏ . 
(inscribed and esti angles subtended by the same arc BC)‏ 
m(Z BAC) = 4 x 120° = (The req.)‏ .. 


vr P9 


End دن‎ = m(Z AMB) 
(inscribed and du angles subtended the same arc AB) 
2 m(zC)= 4 = × 120° = 60° 
In AAMB : «> MA =MB =r 
- m(Z MAB) =m (4 MBA) = 
»m(Z CAB) = 180° — 130° = 50° 
..InAABC : 

m (Z ABC) = 180° — (60° + 50°) = 70° 
^ m (Z MBC) = 70° — 30° = 40° 


120° 


(The req.) 





- m(Z EBC) = 5 i m(ZM) 
(inscribed and ie angles subtended the same arc EC) 
^ mz EBC) = d = * 120° = 60° 

- 4 EBC is an exterior angle of AABE 
- m(Z BEA) + m (Z A) = 60° 


BE- BA ^ m(ZzA)- = 30° (The req.)‏ .د 





: m(Z BAC) = + m(Z BNC) 
(inscribed and - angles subtended the same arc BC) 
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z m(Z BAC) = 4 i x 80° = 40° 
„. m (Z ABC) 2 m (Z ACB) 


.,180* —40* 
ia 2 


v AB=AC 


z70* (First req.) 


(BC) =m (ZN) = 80°‏ مد 


sm BC the major) = 360° — 80° = 280° (Second req.) 





; m(Z ACD) = + m (AD) 
1 


^ mG ACD) = ل‎ m(AB)= 4 m (4 ANB)(Q.E.D.) 


w^ 


+: AB // CD د‎ AC is a transversal to them 
©. m(Z BAC) +m (4 ACD) = 180° 
- 100° + m (ZL ACD) = 180° ~. m(Z ACD) 
^ m(Z AMD) 22 mı (4 ACD) = 160° 
(central and inscribed angles subtended the same arc AD) 
(The req.) 
€" uw سكين‎ GS 
* m(Z ACB) = + m(Z AMB) 
] eM and es angles E the same arc AB) 
— 1 120 (1) 
. CD AB سه‎ (AC) =m (BC) 
.. AC = BC (2) 
From (1) and (2) : .. A CAB is equilateral (Q.E.D.) 
m 
- AB is a diameter in the circle M 
^ m (AB) = 180° 
» m(AC) 22 m (4 ABC) = 2 x 40° = 80° 
^. m (BDC) = 180° — 80° = 100° 
>. DH BC 
^ m (CD) =m (BD 
7" m(Z ACD) = + m(Z AMD) 
(inscribed and ا‎ angles subtended by AD) 
^ m(L ACD) = + x 70° = 35* 





= 80° 





soe‏ . 100° = ر 


2 (The req.) 





> (First req.) 


» 7 DC// AB د‎ AC is a transversal 
<. m(Z A) = m(Z ACD) = 35° 


» 7 AB is a diameter in the circle M 


(alternate angles) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 





Answers of Unit > 





.. m (Z ACB) = 90° 
^. From A ABC : m (4 ABC) = 180° — (90° + 35°) 2 55° 
(Second req.) 


+: AB is a diameter in the circle M 
^ m(ZC)=90° 

> MDLAC 

^ m (Z ADM) = 90° 

^ m(Z C) =m (Z ADM) = 90° 
and they are corresponding angles 
<. DM // BC 

» '' A ABC is right-angled at C 
m (4 A) = 30° 

Best 


(QE.D.1) 


AB is a diameter in the circle M 


.. BC = the radius length of the circle (Q.E.D.2) 


mu 
7 m(Z BAC)= 4 m (2 M) 


(inscribed and central angles. 
subtended by the same arc) 


^. m (Z BAC) = 70° 

>: BD NCE = {A} 
< m( EAD) = m (4 BAC) = 70° 
'. m (ED) = 2 1م‎ (Z EAD) =2 x 70° = 


AB > 


(VO.A.) 
140* 

(The req.) 
w m(Z YMC)22m(Z YBC) (1) 
(central and inscribed angles 
subtended the same arc CY) 
In A BMY: 
MB =MY =r 
^ m(Z YBM) = م‎ (Z BYM) (2) 
+: Y and M are the midpoints of BE » BC respectively 
- MY // EC 
* BE is a transversal to them 
^ m(Z BYM)2 m (Z BEC) 
(corresponding angles) 
From (1) » (2) and (3) : 
^ m(Z YMC) = 2 m (Z BEC) 


(3) 


(Q.E.D.) 


Construction : 
Draw ME 5 
Proof: ‘ AB is a tangent to the circle v 
at B» MBi is a radius 
.'. m (4 MBA) = 90° 
In A MBA: 

. m (4 BMA) = 18 — (90° + 40°) = 50° 

"m(z BDC)- d zm (4 BMC) 
(inscribed and sna angles subtended the same arc BC) 
^ m(ZBDC)- i x 50° = 25° (The req.) 


X 





Construction : 
Draw MB 
Proof : 

" m (£ ADB) = 4 m (Z AMB) 
So on a O 
In A AMB : : AM = BM + ME LAB 
.. MC bisects Z AMB 
7 m (L AMO) = 4 m (4 AMB) 

From (1) and (2) : 
" m(Z AMC) = m (4 ADB) 





7 m(4 AMC) = 2 m (4 ABC) 
(inscribed and central angles subtended the same arc AC) 
CM // AB د‎ MA is a transversal to them 
^ m(Z MAB) = m (4 AMC) (alternate angles) 
In A AEB: ~. m (4 EAB) = 2 m (4 EBA) 
.. m (4 EAB) > m (4 EBA) 

BE>AE (Q.E.D.) 





7 م‎ (AB): m (BC): m (AC) =4: 5: 3 
— ~ — 
<. m(AB)-4X»m(BC)-25X»m(AC)-3Xx 
.. 4 +ع 5 +ع‎ 3 X= 360° .. 12 X= 05 
7. m (AB) = 4 x 30° = 120° 

“. m(Z ACB) = i x 120° = 60° (The req.) 
u 
Construction : Draw MC 
Proof: ~ CD- CB-r 
° MB =MC =r 





LA 
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Geometry 





-MC-MB-BC ~ AMBCisequilateral |W 

7. m (4 MCB) = 60° ب‎ m (LA) ل د‎ [m (80) - m 68([ 
» 7 AB is a diameter of the semicircle M <. 70° = + [180° - m (DE)] 

(Z ACB) = 90° * boy‏ ست 

^. m (4 MCD) = 90° — 60° = 30° ©. 140° = 180° — m (DE) 

In A MCD: © CD =r ^. m (DE) = 180° — 140° = 40° 

7. m (Z CDM) = 189° -30* د‎ 750 > DEW BC ست‎ (BD) =m (CE) 
7. m (4 ADM) = 180° — 75° = 105° (The req.) | > -+ m (BD) + m (DE) + m (CE) = 180° 

7. m (BD) + 40° + m (BD) = 180° 

7. 2m (BD) = 180° — 40° = 140° 


} Second : Problems on wellknown problems _ 


=m (BD) = 140° = 70° (The req.) 


.. m (AB) = 180° +: m(CD) = 80° 
+. m (AC) + m (BD) = 180° — 80° = 100° 
~ — ~ -~ "d AB//CD 
m (CB) + m (BD) + m (AD) + m (AC) = 360° ^m (KG) = m (BD) = 100% = 50° 
^ m (CB) = 360° — (60° + 100° + 120°) = 80° : 
(First req.) 
^m(ZCEB)-2 i (80° + 100°) = 90° (Second req.) | >. m(Z DHB) = i x50? = 25° (First req.) 


2 دده‎ m(ZAOH) = 4 [m (AA) +m (8D)] 


a i dg EET =40° ~. m(EC)-60*-80* | . m(z AOH)= 4 [100° + 50°] = 75° (Second req.) 
^. m (EC) = 140° (First req.) 

m (BD) + m (BC) + m (CE) + m (DE) = 360° 

»vm6 =m (DE) +: m(Z BMD) = 40° 


a 
pun y Ne 
7. 60° + 2 m (BC) + 140° = 360° MERE لع و‎ 

CME) = 100°‏ 4( سرب 


^. m (BC) = 80° (Second req.) am 
^. m (CE) = 100° 


B" 1 P = .. m (ZA) د‎ (100° — 40°) = 30° (The req.) 

vmi 8( د‎ + [m (AC) - m (BE)] 

.. 30° = 1 [80* — m (8D)] 

7. 60° = 80° — m (BD) ^ m (BD) = 20° | -~ m (BD the major) = 2 m (Z BCD) = 2 x 100° = 200° 
* AB is a diameter in the circle M <. m (BCD) = 360° — 200° = 160° 

^ m (AB) = 180° 

7 m (AC) + m (CD) + (BD) = 180° 

7. 80° + m (CD) + 20° = 180° 

^. m (CD) = 180° — 100° = 80° (The req.) | <- m(ZA)= 4 [160° — 50°] = 55° (The req.) 


(68) 
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>v m(Z DHB)= i m (BD) 


>< m (EO) = m(Z EMO) = 50° 
»vmG A)» 4 [m (CD) - m (E0)] 





Answers of Unit © 





w 

© 4 [m(@E)-44°]=30° +. m (CE) -44° = 60° T em ^ m (AC) = m (DB) 
z. m (CE) = 104° (First req.) | ~- m CC AEC) = ل‎ [m (AC) + m (DB) 

' m(DB) = 2 m (Z DCE) -. m (DÊ) = 2 x 48° = 96° 
: m (DB) + m (DE) + m (CE) + m (BC) = 360° 

^. 44° + 96° + 104° + m (BC) = 360° 

(BC) = 116°‏ ست 


(Second req.) 
i € Excellent pupi 


m (BD) «2m (Z BCD) w 

^ m (BB) =2 x 26° = 52° Letm (4 ABC) =m (4 AMC) =x > 

‘~ m(Z ABC) = 4 m(4 AMC the reflex) 
(inscribed and central angles subtended the same arc 
AC the major) 

^. m (CH) - 52° = 80° +. m (Z AMC the reflex) = 2 x 

Sm (Ch) = 132° (First req.) |  m (4 AMC) + m (4 AMC the reflex) = 360° 

ye m (4 HXC)= d. [m CR) +m GD) 1 X+2X=360° 3 6-360 

“X= 120° .. m(Z B) = 120° (The req.) 


= i [m(AC) + m (A©)] = m (AC) 
~ m (AC) =m (Z AMC) 
<. m(Z AMC) = m (4 AEC) (Q.E.D.) 


>v m(4A)= d [m (CR) - m (BD)] 
540 = 4 [m CH) - 52°] 


.. m (Z HXC) = 4 [132° + 52°] = 92* (Second req.) 


E ع‎ 


i > "ABZAD-AC ..Aisthe centre of the circle 
w m(Z BOC) = > [m (BC) +m (DE)] which passes through the points B » D and C 


92 = i [m (BC) +m (DE)] .. 4 BAD is a central angle 

„. 184° = m (BC) + m (DB) و‎ 2 BCD is an inscribed angle 

ye mG A) 4 [m (86) سد‎ (58] .. m BCD) = 4 m (z BAD) n 
D (inscribed and central angles subtended the same arc BD) 

7 34° = 4 [m (86) - m (DE)] ^ m(Z BCD) = L x 50° = 25° (The req) 

EN ° =m BC) -m (DE) 2 


P, db. mere Answers of Exercise 0) 
^. m (BC) = 126° u 
»"m(ZCDB)s 4 m (BC) equal in measure (2) equal in measure 


^ m (L CDB) = 1 x 126° = 63° (The req) | 2150" 725 ()40*,90* (8)20 7 


(OD First: b Second: 2 
m (Z AEC) = + m (AC) = 40° (First req) | Firs omd:c — [B)d 
eme n (3]First:b Second : a (4)b (5)b 
7 AB//CD 


^m (BD) =m (AC) = 80° (Second req.) E 


7 m(ZAXC) = 4 [m (AC) + m EB)] - E : x m 
^. 60° = 4 [80° + m (EB)] ‘ 


ut Fig. (3): X=40°+ y= 50° »z=90° 
اث‎ (EB) = 120° — 80° = 40° (Third req.) | Fig.(4):X=50° Fig. (5): x= 60° 
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Geometry 








Fig. (6): X240?» y=40° »z=30° Ww 

Fig. (7) : X=53° » y=53° »z=53° 7" m(ZA)7 m(ZC) 

Fig. (8):y=10°  Fig.(9): X= 70° (two inscribed angles subtended by BD) 
Fig. (10): X-10* Fig.(1)) : X= 15* »m(Z B)=m(ZD) 

Fig. (12) : z = 25° (two inscribed angles subtended by AC) 


m w دمع‎ ED .. m(LA)= m(Z D) 
Theoretical. 


- m(ZB)2m(Z C) ^ EB =EC (Q.E.D.) 


+: AB is a diameter in the circle M 
.. m (4 ADB) = 90° 


+: in A ABD : m (4 ABD) 225* » m (4 ADB) = 90° E 
*. m (4 DAB) = 180° — (25° + 90°) = 65° asec) ات‎ 


- m(Z DEB) = m (Z DAB) = 65° ^. A ACE is isosceles. (Q.E.D.) 


— 
(two inscribed angles subtended by BD) (The req.) jw 


+: AB is a diameter of the circle M 
7. m(Z ACB) = 90° 








— — 
UABZCD <. m (AB) = m (CD) 
Subtracting m (BD) from both sides 








+: AC is a diameter in the circle M selina = 
-. m(Z ABC) = 90° w DC // AB د‎ CB is a transversal to them 
.. m (4 CBD) = 90? - 60° = 30° (First req) | “> m (4 ABC) + m (4 DCB) = 180° 

+: m(Z ADB) = m(Z ACB) (two interior angles in the same side of the transversal) 
P = 

125° = 55° — 180° = 0 سے 

(two inscribed angles subtended by AB) 5. m (Z DCB) = 180° — 55° = 125 
.. m (Z ADB) = 50° 7. m(Z ACD) = 125° — 90° = 35° 


In AABD: -. m(Z BAD) = 180° — (50° + 60°) = 70° | ^ ™(4AED)=m(4 ACD) =35° _ 
(Second req.) (two inscribed angles subtended by AD) (The req.) 


5 ا‎ 
TAAA ل١‎ [5 s m(Z BDC) =m (4 BAC) 
^ m(Z AEB) = m (Z AEC) (Q.E.D) (two inscribed angles subtended by BC) 


.. m(Z BDC) = 30° 
2 » m(BC) =2 m (4 BDC) = 2 x 30° = 60° 


"m(ZA)emtzC) pu >% AB is a diameter of the circle M 
(two inscribed angles subtended by BD) am (AB) = 180° 

" AB/CD ^. m (AC) = 180° — 60° = 120° 
.. m(ZB)=m (ZC) (alternate angles) | , .- D is the midpoint of AC 
^m(LA)9m(ZB)  sAF-FB (QED) | . mD) = 28° = eo» 


[5] » mG ACD) = مال‎ (AD) 


‘~ DE / BC <. m (DB) = m (EC) -. m (2 ACD) = له‎ x 60° = 30° 

^ m (4 DAB) =m (4 EAC) ^. m (4 ACD) = m (4 BAC) = 30° 

Adding m (4 BAC) to both sides and they are altemate angles 

-. m (Z DAC) =m (Z BAE) (Q.E.D) | <. AB//CD (Second req.) 
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Answers of Unit È 





w 


+ AD=BE ^ m (AD) = m (BB) 


Adding m (DE) to both sides 


— — 
« m (AE) 2 m (BD) 

^ In A ABC : AC = BC 
+: AD = BE subtracting 


E 

In A AEC: © CE = AE 

^ m (Z ACE) = m (£ CAE) +. m (AD) =m (BC) 
Adding m (DB) to both sides 

iie E, 

^. m (ADB) =m (CBD) 

.. m(Z ACB) e m(Z CAD) 
In AABD: © AD=AB 

^. m (4 ADB) = m (4 ABD) د‎ 180 —80* = 50° 
^. m (4 ADB) = m (Z ACB) = 50° but they are 
drawn on AB and on one side of it 


“m(ZB)=m(ZA) 


“.CD=CE (Q.E.D.) 





(QED) 





.'. The points A » B د‎ C and D have one circle passing 
through them. (Q.E.D.) 


= کے‎ D 

7 CDL AB 

^. m(Z BCD) = 90° 

AB is a diameter 

-. m (4 AEB) = 90° 

<. m (Z BED) = 90* 

^m (4 BCD) =m (4 BED) but they are drawn 
on BD and on one side of it 

7. The points D » E د‎ C and B have one circle passing 
through them. (Q.E.D.) 





- AD // BC د‎ BD is a transversal to them 
<. m (Z CBD) = m (Z ADB) = 38° (alternate angles) 
+٠ م‎ CED is an exterior angle of A AED 
-. m (Z DAE) = 76° — 38° = 38° 
-. m(Z CBD) 2 m ) 4 DAC) 
but they are drawn on CD and on one side of it 


^". The points A » B د‎ C and D have one circle 
passing through them. (Q.E.D.) 








+: Z BEA is an exterior angle of A AED 
|^ m (Z EAD) = 85° — 60° = 25° 

~ ADZCD ..m(ZACD)-2m(Z CAD) = 25° 

^ m (Z ABD) =m (Z ACD) 

but they are drawn on AD and on the same side of it 

-. The points A » B » C and D have one circle 
passing through them. (Q.E.D) 

G) ~ BE=CE ..m(ZEBC)2 m(Z ECB) 

+: AD // BC and AC is a transversal to them 

¥. m (Z DAC) = m (Z BCA) (alternate angles) 

^. m (Z DAC) = m (Z DBC) د‎ but they are drawn 

on DC and on one side of it 


©. The points A +B د‎ C and D have onc circle 
passing through them. (Q.E.D.) 





E 
Construction : 

Draw AD 

Proof: ~ AB=AC + 

D is the midpoint of BC 

- AD LBC 

7 BELAC 

.'. m(Z ADB) = m(Z AEB) = 90° 

and they are drawn on "AB and on one side of it 


-. The points A +B د‎ D د‎ and E have a circle passing 
through them. (Q.E.D) 


Construction : Draw AD 
Proof : 

“+ AB is a diameter in the circle 
-. m(Z ADB) = 90° 

» m (4 ADC) = m (4 ABC) = 40° 
(two inscribed angles subtended by AC) 
~<. m (Z CDB) = 90° + 40° = 130° 


BÉ 


(The req.) 





~ CDN EF= {A} 

-. m(Z EAC) = m (4 FAD) 

»m(Z EBC) = m (4 EAC) 

(two inscribed angles subtended by EC) 
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X Geometry 


:m(Z FBD) 2 m (4 FAD) ~<. In A ACB : CA = CB (First req.) 
(two inscribed angles subtended by FD) 
- m (4 EBC) =m (4 FBD) (Q.E.D) 





+: AB is a diameter of the circle M 
I 
^. m (AEB) = 180° 


Lr m (AD) =m (DE) =m (eg. 1 


= 60° 
m (4 BNC) =2 م‎ ) 4 BEF) =2 x 35° = 70° 
(central and inscribed angles subtended by FB) 
(First req.) | Gg 
Construction : Draw CA 
Proof : 
w m(Z ACD) = m (Z B) 
=66° 
(two inscribed angles subtended by AD) 


^m (DEB) = 60° + 60° = 120° (Second req.) 


7 BC isa tangent to the circle N at B 

.. NBLCB ^ In A NCB : 
m (Z BCN) = 180° — (90° + 70°) = 20° (Second req.) 
" m(Z FAB) =m (Z FEB) =35° 

(two inscribed angles subtended by FB) 


^. In A ABD: m(Z BDA) = 180° — (90° + 35°) = 55° . M 
(Third req.) But : Z CEB is an exterior angle of A AEC 


.. m (Z CAE) = 110° — 66° = 44° a 
Eg But: m (4 BAD) = 180° — (66° + 68°) =46° (2) 
+: BL is a tangent to the circle » BL // AC Adding (1) and (2) : + m (4 CAD) = 90° 
^m (AB) =m (BC) a) | CD is a diameter in the circle. (Q.E.D.) 


^ m (4 ADB) =m (4 CDB) tu 


ES PEERS ABE B. on (QED.D |... ABC is equilateral .. m(Z B) = 60° 
7 AD // BC .. m (AB) =m (DC) (2) | « مد ره عام‎ ) > B) = 60° 

From (1) and (2) : .. m (BC) =m (DC) (two inscribed angles subtended by AC) 

7. m (Z CDB) = m (4 CBD) (Q.E.D2) | ,-- AD- DE 


{ E A ^. A ADE is an equilateral triangle. 
*' A ABC is an equilateral triangle D € Excellent pupils 
^ m(Z A) = 60° 


^ m(ZD)em(ZA) ےد‎ 
=m (4 ABC) = 60° 5 ° T. d 

“+ DC is a diameter in the circle M Construction : Draw BF 

^m(LDBC)-90 +. m (4 BCD) = 30° PFO 

~ MB=MC=r m(Z BCD) = m (4 BFD) د‎ 

^. m (4 MBC) = m (Z MCB) = 30° (two inscribed angles subtended by BD) 

From (1) : m (Z ABM) = 60? — 30° = 30° "= 4 BFD is an exterior angle of A BEF 

^ m (Z ABD) =m (Z CBM) = 30° ^ m(Z E) «m (Z BFD) 

m (4 ABD) = m (4 ACD) From (1) and (2) : 

(two inscribed angles subtended by AD) - m(Z E) > m (4 BCD) 

^ m (4 ABD) = m (Z CBM) = m (Z ACD)(Q.ED.) | Another solution : 


E) = 4 [m (8B) - m (AP)]‏ سب 
m (AD) =m (EB) and adding (DE) to both sides | >m (4 BCD) = i m (BD)‏ ?+ 
m (AE) =m (DB) .m(ZEBA) -m(ZDAB) | ~ m(Z E) «m(Z BCD)‏ ^ 
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Answers of Unit © 





~ m(ZD)em(ZA) 
(two inscribed angles subtended by CB) 
z ʻsy=XxX+l 

n (X+ 1p -x?=53 
n X?+2X+1-X?°=53 
2X4 1553 2 2X=52 
-. m(Z CAB) = 26 + 3 = 29° 
+: m(Z CMB) = 2 m (4 CAB) 
(central and inscribed angles subtended by CB) 
^ m (4 CMB) = 58° (The req.) 


2. X=26 


eU 


Be 
5 


[a] m (Z BDC) = 25° 


[a] AC = 6 cm. [b] Prove by yourself. 


[a] m (4 ACB) = 50° [b] Prove by yourself. 


[a] Prove by yourself. [b] Prove by yourself 


QEN 


Ba 


[b] m (4 A) =27° 30 


Gla 


[a] m (4 BED) = 35° 
m (CB) = 130° 


(Sc (Aa Od (s) 








> m(Z ADB) = 110° 
(2) m (BC) = 76° 














[a] m (AC) = 30° 5 m (CY) = 60° 
[b] Prove by yourself. 


[a] m (EX) = 70° 


[a] AB 2 7 cm. 
Ib] Œ m (Z CDB) = 70° 


Answ f Exercise 9) 
w 


Fig. (1) +m (4 ACB) = 32° 

Fig. (2) : m(Z ADB) = 30° »m(Z BDC) = 50° 

Fig. (3) : m(Z ACB) = 25° »m (Z ABD) = 65° 
>m (Z DAC) = 44° » m (4 BDC) = 46° 
>m (Z BAC) = 46* 

Fig. (4) : m (4 BDC) = 40° 


a 

Fig. (1) : m (4 B) =94° 

Fig. (2) : m (4 A) = 110° 

Fig. (3) : m (4 C) = 104° » m (4 ADE) = 80° 

Fig. (4) : m (Z ADF) = 65° » m (4 A)  75* 

Fig. (5): m(Z B) 2 116° Fig. (6) : m (4 ACD) = 32° 
Fig. (7): m (4 DBC) = 30° Fig. (8) : m (2 D) = 122° 


Fig. (1) : X=75° y = 100° 

Fig. (2) : X = 33° » y = 20° 

Fig. (3) : X= 50° s y = 40° 

Fig. (4) : X= 100° sy = 110° 

Fig. (5) : X= 78° » y =39° 

Fig. (6) : X = 60° sy = 125° 

Fig. (7) : X= 70° برو‎ = 70* >z = 100° 
Fig. (8) : X= 55° y= 55* 


[b] Prove by yourself. 














Prove by yourself. 








Supplementary 
interior angle at the opposite vertex. 

65° [4] 60° [5] 132° » 264° 
First : 30° Second : 120° 
36° [8) 72° 66 




















[8] 105° 
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ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Toe]‏ 














< m (AB) = 110° 
ami BDA) = i > L m (AB) = J = 55° 
. £ CBE is an exterior angle of the cyclic 
quadrilateral ABCD 
^ m(Z CBE) = m(Z ADC) = 85° 
^ m(Z BDC) = m (4 ADC)- m (Z BDA) 
= 85° - 55° = 0° (The req.) 





. > ABE is an exterior angle of the cyclic 
quadrilateral ABCD 


^ m (ZL D) =m (4 ABE) = 100° 

In A ACD : m (4 ACD) = 180° — (100° + 40°) = 40° 
سه‎ (£ ACD) = m (Z CAD) 

„. m (CD) =m (AD) (Q.ED) 


—— (À 


w 4 CDE is an exterior angle of the cyclic 
quadrilateral ABCD 


^ m (4 CDE) = m(Z ABC) = 120° 

m(Z ADC) = 180° — 120° = 60° 

+: AD is a diameter in the circle M 

^ m(Z DCA) - 90* 

7. m (Z CAD) = 180° — (90° + 60°) = 30° 
(Second req.) 

^. In A ADC which is right-angled at C 

; m (4 DAC) = 30* ..CD= 4} 

we AD=l4cm. — ʻr=7 cm. 

7. The length of AD = 4 Qn 


(First req.) 


AD 


= 2 x 7=22 cm. (Third req.) 


*' ABCD is a cyclic quadrilateral 

<. m (Z ADC) = 180° — 60° = 120° 
— — 

the length of AD = the length of CD 

^4 AD=CD 


^. m (4 DCA) = m (4 DAC) = 180° — 120" — 30° (1) 
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+: BC is a diameter in the circle M 

<. m(Z CAB) = 90° 

<. m (Z ACB) = 180? — (60° + 90°) = 30° 
From (1) and (2) : 

^. CA bisects Z DCB 





‘s 4 ECD is an exterior angle of the cyclic 
quadrilateral ABCD 


s ce ECD) - 84* 
w m(4B)= 4 m(4D) 

^ m (4 B) + m (4 D) = 180° 
7. m(4 B) + 2 m (Z B) = 180° 
7. m (4 B) = 60° 


= 


w 2 DCE is an exterior angle of the cyclic 
quadrilateral ABCD 


7. m (Z DCE) = m (Z A) = 130° 

Ind ABD: ~ AB = AD 

^ m(Z ADB) =m(Z ABD) = l0 > 130" = 25° 
m (Z ABD) = m (Z DBC) = 25° 

a m (AD) =m (DC) 

^ AD = DC 


(First req.) 


(Second req.) 





`. ABCD is a cyclic quadrilateral 
«s. m(Z A) = 180° - 140° = 40° 
(First req.) 
CB = CD 
7. m (4 CBD) = m ) CDB) = 180* — 140° 20° 
^ AB is a diameter in the circle M 
-. m (Z ADB) = 90° 


^. m(Z ADC) = 90° + 20° = 110° (Second req.) 








Fig. (1) : ~ AB is a diameter in the circle M 
~ 
-. m (AB) = 180° 


7. m (CB) = 180° - (80° + 60°) = 40° 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FEE]‏ 





Answers of Unit 9 





^ m(LA) د‎ } m(DB)= } x 100° = 50° 
,m (LB) = } m AC) = 4 x 140° = 70° 
w ABCD is a cyclic quadrilateral 
-. m(Z C) = 180° - m (Z A) = 180° — 50° = 130° 
əm (Z D) = 180° — m (Z B) = 180° — 70° = 110° 
(The req.) 
Fig. (2) : + ABCD is a cyclic quadrilateral 
^ m(Z C) = 180° -m(Z A) = 180° —95* = 85° 
+: AD // BE د‎ AB is a transversal to them 
^ m (4 A) + m (4 ABE) = 180° 
(two interior angles on one side of the transversal) 
-. m (4 ABE) = 180? — 95° = 85° 
»m(Z CBE) = m (4 CDE) = 28° 
(two inscribed angles of the same are CE) 
^. m(Z ABC) = m(Z ABE) + m (4 CBE) 
= 85° + 28° = 113° 
^, m(Z ADC) = 180° — m (4 ABC) = 180° — 113° = 67° 


(The req.) 
w 


7 m(Z BMD)=2 m (Z A) 





(central and inscribed angles subtended by BD) 
»m(Z BMD) =m (4 BCD) 

^ m (4 BCD) = 2 m (Z A) 

3's ABCD is a cyclic quadrilateral 
^ m (Z A) + m (Z BCD) = 180° 
.. m(ZA)+2 m(Z A) = 180° 

.. 3 m (ZA) = 180° 

<. m(Z A) = 60° 


+: ABCD is a cyclic quadrilateral. 
<. m(Z A) = 180° — 90° = 90° 


(The req.) 





- A ABD is a right-angled triangle. 
ıı tan (ABD) = È 


^ m (Z ABD) = 53° 7 48 (The req.) 


E 


In A ACE: 

7 AC=AE 

(Z E)‏ مد © 4 ) سم 

+: 4 ABD is an exterior angle of the cyclic 
quadrilateral ECBD 


<. m (4 ABD) = m(Z E) 

From (1) and (2) : .. m (4 ABD) = m(Z C) 
but they are corresponding angles 
~. DB // CE 

m (BC) = m (ED) 

+» 4 ECX is an exterior angle of the cyclic 

quadrilateral AECB 

.. m(Z ECX) =m (4 EAB) 

+: m (4 DAE) = m (4 DCE) 
(two inscribed angles of the same arc DE) 
v. m (4 DAE) = m (4 EAB) 
From (1) » (2) and (3) : 

~. m (4 DCE) =m (4 ECX) 

^. CE bisects 2 XCD 


(Q.E.D. 1) 
(Q.E.D. 2) 





* The figure ABCD 

is a cyclic quadrilateral 
^ m(4 A)+ m (ZC) = 180° 
-. m (4 A) = 180° - 105° 

=75° 

+: AD // BC د‎ AB is a transversal to them 
- m(Z B) m(Z A) = 180° 
<. m(Z B) = 180° — 75° = 105° 


(First req.) 


(Second req.) 





~ AB=AD 
<. m (AB) =m (AD) 
<. m(Z ACD) =m (4 ACB) 


B 
D WU, 
c 





— 124° _ 62° 
= = 2 


(First req.) 
+: The figure ABCD is a cyclic quadrilateral. 
^. m (4 BAD) = 180° — 124° = 56° 
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ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى EE]‏ 





Geometry 





<. m (4 CAD) = 56° —36° = 20° 
In AACD: 
m (Z ADC) = 180° — (62° + 20°) = 98? (Second req.) 





- 4 BCE is an exterior angle of the cyclic 
quadrilateral ABCD = 60° 


^m(ZA)2m(Z BCE) = 60° 
»"m(ZM)z2m(ZA) 
(central and inscribed angles of the same arc BD) 
5^ m(Z M) =2 x 60° = 120° 
MD // BC 
^. m (4 MDC) = m (4 BCE) (corresponding angles) 
^ m (4 DMB) +m (4 MDC) = 180° 
(two interior angles in the same side of the transversal) 
.. MB // DC 
+ MD // BC 
د١١‎ MD=MB =r 
<. The figure MDCB is a rhombus (Q.E.D. D. 1) 
" CD = CB 5 m (€D) = m (CB) 
Ai is the the midpoint of BD (the major) 
^m (AD) = = m (AB) 
.m m(CD) +m (AD) =m GB) +m (AB) 
7. AC is a diameter of the circle. 


<. MDCB is a parallelogram 


(Q.E.D. 2) 


. ABCD is a cyclic quadrilateral 
^ m (4 ABC) = 180° — 118° 
=62° 

pty hs (First req.) 
~ AE// DC 
» AC isa transversal to them 
^ m (4 ACD) = m(Z EAC) 
" m(Z CBE) = m(Z EAC) 
(two inscribed angles of the same arc CE) 
^ m(ZACD)2m(Z CBE) (Second req.) 


(alternative angles) 





°. £ YZN is an exterior angle of the cyclic 
quadrilateral YZLX 


^ m (4 YXL) = 80° 
" m(Z YXZ) 2 m(Z YLZ) = 20° 
(two inscribed angles of the same arc YZ) 
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©. mL ZXL) = 80° — 20° = 60° 
<. m (ZL) =2 m(ZZXL) = 120° 
=. m(ZY)-2 m(Z YLZ) = 40° 
صب‎ (KY) =m (KL) 

+ nina dt = C40" + 120") _ 


(First req.) 


100 
.m yz) = =m &Y) *m G2 


= 100° + 40° = 140° (Second req.) 





ABCD is a parallelogram 

.. m(Z A) = m(Z C) 

“. DEBC is a cyclic quadrilateral and Z DEA is 
an exterior angle of it 

«^ m(Z DEA) 2 m (Z C) 

From (1) and (2) : 

.. m(ZA)2m(Z DEA) 

^ In A ADE : AD = ED 


a) 


Construction : Draw AB 
* the figure ABCD 
is a cyclic quadrilateral 
^ m (4 BAD) = 180° - 70° = 110° 
`. The figure ABFE is a cyclic quadrilateral and 
Z BAD is an exterior angle of it 
^m(ZF)2m(ZBAD)x110* (First req.) 
4^ m(Z F) +m (4 C) = 110? + 70° = 180° 


but they are two interior angles on the same side of 
the transversal FC 


^ CD // EF 


Proof : >. 


(Second req.) 








‘. ABFE is a cyclic quadrilateral. 

^ m (£ E) +m (Z ABF) = 180° 

ABF is an exterior angle of the cyclic‏ 4 د 
quadrilateral ABCD‏ 


^ m (Z ABF) = m (Z D) 

By substitution from (2) in (1) : 
^ m (£ E) +m (Z D) = 180° 
..4X°+5X°*=180° 

9 X° = 180° 

~<. m(Z D) = 5 x 20° = 100° 

«<. دم‎ ) 4 ABF) = m(Z D) = 100° 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Tos]‏ 





Answers of Unit € 





E 

CB DE 

^ m(Zz1)2m(z2) 
(altemative angles) 
but m (4 3) = m (4 2) 
(two inscribed angles of the same arc BE) 

.. m(Z 1)=m(4 3) 

i.e. m (4 DBC) = m(Z BAE) (First req.) 
^. The figure CDEB is a cyclic quadrilateral 

-. m(Z DEB) = 180° — 130° = 50° 
+: AB is a diameter 

s. m(Z AEB) = 90° 

-. m (Z AED) = 90° - 50° = 40° 


€ ellent pupils 


Construction : 

Draw BE 

Proof : -: AB is a diameter in the circle 

-. m(Z AEB) = 90° 

+: The figure DEBC is a cyclic quadrilateral 

-. m(Z DEB) + m (Z DCB) = 180° 

From (1) and (2) : 

^ m (4 AEB) + m (4 DEB) + m (4 DCB) 

= 90° + 180° = 270° 

^. m CZ AED) + m (4 BCD) = 270° (Q.E.D) 


P: 


Construction : B; 7 
Draw BC and BF 5 MAY 4۸4 
ST 
D 


Proof : 
+: The figure AEXD is 
a cyclic quadrilateral x 
^ m (4 AEX) + m (Z ADX) = 180° (1) 
`." The figure ABCE is a cyclic quadrilateral 
«<. 2 AEX is an exterior angle of it 
m (Z AEX) = m(Z ABC) 
"." The figure ABFD is a cyclic quadrilateral 


(Second req.) 


^. £ ADX is an exterior angle of it 
^ m(Z ADX) 2 m(Z ABF) 





Substituting from (2) and (3) in (1) : 
-. m(Z ABC) + m (Z ABF) = 180° 
.". The points C » B and F are collinear. 


Answers of Exercise 10) 


(Q.E.D.) 


~ 4 BEA is an exterior angle of A AED 
-. m (Z EAD) = 90° - 40° = 50° 
~<. m (4 CBD) 2 m (4 CAD) 
but they are drawn on CD and on one side of it 
.'. The figure ABCD is a cyclic quadrilateral. 
(Q.E.D) 
[2] هما‎ BDC: - m (Z BDC) = 180° — (50° + 40°) = 90° 
zm (£ BAC) =m (4 BDC) but they are drawn 
on BC and on one side of it 
~. The figure ABCD is a cyclic quadrilateral. 
(Q.E.D.) 
(3] -: AD // BC » BD is a transversal to them 
^. m (4 ADB) = m (4 DBC) = 41° (altemate angles) 
^. m (Z ACB) = 180° — (99° + 41°) = 40° 
<. m (4 ACB) #m (4 ADB) 
but they are drawn on AB and on one side of it 
.". The figure ABCD isn't a cyclic quadrilateral. 
(Q.E.D.) 


[a] It is impossible to draw a circle passing through 
the vertices of the figure ABCD 


[5] - A ABC = A DCB (three sides) p 
<. m(Z BAC) 2 m (4 CDB) 
but they are drawn on BC and 
on one side of it c 
^. The figure ABCD is a cyclic quadrilateral. 
(Q.E.D.) 
(6) In A ABC: 
*: m (Z BAC) = 180? — (110° + 34°) = 36° 
.. m(ZBAC)- m(z BDC) 
but they are on BC and on one side of it 
.. The figure ABCD is a cyclic quadrilateral. 
(Q.E.D.) 
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FEES هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى‎ G 





k Geometry 





[1!InAABC: 

w m(Z B) = 180° — (50° + 35°) = 95* 

^ m(Z B) +m (Z D)- 95? + 85° = 180° 

~<. The figure ABCD is a cyclic quadrilateral. 
(The req.) 

" m(Z EAD) = 86° 

~<. m (4 DAB) = 180° — 86° = 94° 

+: m(Z DCF) = m(Z DAB) = 94° 

7. The figure ABCD is a cyclic quadrilateral. 
(The req.) 

"UABZAD ..m(ZADB)-m(Z ABD) = 30° 

<. m (Z A) = 180° — (30° + 30°) = 120° 

2 DCE is an exterior angle of the figure ABCD د‎ 

m (2A) =m (4 DCE) = 120° 

7. The figure ABCD is a cyclic quadrilateral. 
(The req.) 

+ AD // BC د‎ AB isa transversal to them 

^ m(Z B) + m (Z A) = 180° 


"Two interior angles on the same side of the 
transversal 


^ m(Z A) = 180? - 74° = 106° 
» m(Z DCF) = m (4 FCE) = 53° 
.. m(Z DCE) =2 x 53 = 106° 
٠ £ DCE is an exterior angle of the figure 
ABCD »m(Z DCE) =m (Z A) = 106° 
<. The figure ABCD is a cyclic quadrilateral. 
Lar ac (The req.) 
5|‘ AB// DE: AD// BE 
^. The figure ABED is a parallelogram 
^ m (Z A) = m (ZL E) 
"7 BC=BE ~. m(Z BCE) = m (4 E) 
" Mm (Z A) = m (4 BCE) 
‘. £ BCE is an exterior angle of the figure ABCD 
.. The figure ABCD is a cyclic quadrilateral. 
(The req.) 
]5[ ١١ AABD: ~ AB = AD 
~<. m(Z ABD) =m (Z ADB) 
^ m(ZA)=180°-2X 
sin A DBC: *. DB = DC 
.. m(Z C)=m (4 DBC)=2 2 
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.:. m(ZA)+m(4 C)=180°-2X+2X= 
«<. The figure ABCD is cyclic quadrilateral. 


(The req.) 
S 


Theoretical. 


5 

". Y is the midpoint of DC 

" m(Z MYC) = 

+ X is the midpoint of BC 

.. m(Z MXC) = 90° 

From (1) and (2) and in the figure MXCY 

"7 m(Z MYC) +m (4 MXC) = 180° 

«<. The figure MXCY is a cyclic quadrilateral 
(Q.E.D. 1) 

Q3) 


180* 








"^. m(Z XMY) = 180° -m (4 C) 
" ABCD is a cyclic quadrilateral 
.. m(Z BAD) = 180° — m (4 C) 
From (3) and (4) : 

^ m (Z4 XMY) =m (4 BAD) 


BC is a diameter in the circle M 
7. m(Z BAC) 2 90* , °, ED 1 BC 
^ m(Z BAC) +m (Z EDB) = 90° + 90° = 180° 
~<. The figure ABDE is a cyclic quadrilateral 
(Q.E.D. 1) 
(Q.E.D. 2) 


(4) 


(Q.E.D. 2) 


". m(Z CED) = m (£ B) = + m (AC) 


AB touches the circle Mat B ~. MB 
+: AC touches the circle M at C 
sMCLAC «m (4 ABM) + m (Z ACM) = 180° 
~<- The figure ABMC is a cyclic quadrilateral (Q.E.D. 1) 
~ m(4 CMD) = m (4 A) = 45* 

‘s m(Z MCD) = 90° 
^ In A MCD : m ) 4 D) = 180 — (90° + 45°) = 45° 
٠. m(Z CMD) =m (4 D) 
.:. A MCD is an isosceles triangle. (Q.E.D. 2) 


u 


-- AB is a diameter in the circle M 


LAB 


»ACisa tangent to the circle M at A 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tees]‏ 





Answers of Unit 9 





<. AC LAB 
» 7 Eis the midpoint of BD 
.. m (Z MEC) = 90° 
<. m(Z CAM) + m (4 CEM) = 90° + 90° = 180° 
~<. The figure AMEC is a cyclic quadrilateral. 
(First req.) 

In AABC : m (Z C) = 180° — (40° + 90°) = 50° 

(Second req.) 


©. m (Z CAM) = 90° 
„. ME L DB 





s DELAD `. m (4 ADE) = 90° 
+: AB is a diameter in the circle M 
-. m (Z ACB) = 90° 


a) 


Q) 


From (1) and (2): .. m (4 ADE) = m (Z ACE) 
but they are drawn on AE and on one side of it 
^. The figure ACDE is a cyclic quadrilateral (Q.E.D.) 


E B 


CY is a tangent د‎ MC isa gg 24 
.. MCLCY d e LX. 


7 X is the midpoint of AB 

- MX LAB 

From (1) and (2) : 

.. m(Z AXY) 2 m (4 ACY) = 90° 

but they are drawn on AY and on one side of it 

~. The figure AXCY is a cyclic quadrilateral. 
(Q.E.D.1) 

<. m(Z XAC) = m (4 XYC) (two angles drawn on 

XC and on one side of it) 

w m(Z BMC) =2 m(Z XAC) 

(central and inscribed angles of the same arc BC) 

.. m(Z BMC) 22m (4 MYC) (Q.E.D.2) 


A 
LWP 


«<. The figure ABYX is a cyclic quadrilateral. 
(Q.E.D.1) 





"7" m(ZAXB) =m (Z AYB) = 90° 
and they are drawn on ‘AB and on 


one side of it 


^ m(ZXAY) =m ) 4 XBY) 


(they are drawn on XY and on one side of it) 
s m(Z CAZ) = m(Z CBZ) 

(two inscribed angles of the same arc CZ) 

- m(Z XBC) = m(Z CBZ) 

+. BC bisects Z XBZ 





“^ m(Z BAC) = m(Z BDC) 
(two inscribed angles of the same arc BC) 
.. مط‎ BAC) = 4 m (£ BDC) 
-. m(Z EAF) = m (4 EDF) but they are drawn 
on EF and on one side of it 
«^. The figure AEFD is a cyclic quadrilateral. (Q.E.D.1) 





-. m(Z DEF) = m (Z DAC) 
(two inscribed angles on DF and on one side of it) 
w m(Z DBC) 2 m(Z DAC) 
(two inscribed angles of the same arc Be) 
.. m (Z DEF) = m (4 DBC) but they are 
corresponding angles 
-. BF // BC (Q.E.D.2) 
12 ^ 
". ABCD is a square AC 
and BD are two diagonals 
of the square 
<. m(Z BAC) = m (Z BDC) 
"d mc BAC) = } m (£ BDC) 
«<. m(Z XAY) 2 m (Z XDY) but they are drawn 
on XY and on one side of it 
^. The figure AXYD is a cyclic quadrilateral. 


(Q.E.D.1) 
<. m(Z AYX) 2 m (Z ADX) = 45* 


(they are drawn on 'AX and on one side of it) 
(Q.E.D.2) 





* D is the midpoint of the chord EC 
.. MD LEC <. m (4 MDC) = 90° 
+: BC isa tangent to the circle at C 
~. MC 1 BC „. m(Z MCB) = 90° 
+: AB // MC د‎ BC is a transversal to them 
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هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 





ta Geometry 





^ m(Z MCB) + m(Z ABC) = 180° 

(two interior angles in the same side of the transversal) 
.. m (4 ABC) = 180° — 90° = 90° 

.. m (Z ADC) + m (Z ABC) = 90° + 90° = 180° 


~^. The figure ABCD is a cyclic quadrilateral. (Q.E.D.) 


w 
InAAXY :  m(Z A) = 60° 
<. m (Z X) + m (Z Y) = 180° — 60° = 120° 
a } m(4X)+ 4 m ) ¥) = ل‎ x 120° = 60° 
7m (GL CXY) +m (4 CYX) = 60° 
7. m (4 XCY) = 180° — 60° = 120° 
> YBN XD={c} 
7. m (Z BCD) = m (4 XCY) = 120° (V.O.A.) 
7. m (4 BCD) + m (Z A) = 120° + 60° = 180° 
.“. The figure ABCD is a cyclic quadrilateral. (Q.E.D.) 








In AABC: ' AB = AC 

^ m (4 ABC) = m(Z ACB) 

^d m GL ABC) = له‎ m(4 ACB) 

.. m ) YBX) = m (Z YCX) and they are drawn on 


YX and on one side of it 
.'. The figure BCXY is a cyclic quadrilateral. 


(Q.E.D.1) 
.. m (4 BXY) =m (4 BCY) 
(they are drawn on BY and on one side of it) 
"7" m (4 CBX) =m ) 24 BCY) 
^ m (4 CBX) = m (4 BXY) 
and they are alternate angles 


- XY // BC (Q.E.D.2) 





~ AB//DE د‎ AD isa transversal to them 
^ م‎ (Z A) =m (Z ADE) (alternative angles) 
 BC// DF > CD is a transversal to them 

^ m(ZC)2m(Z CDF) 

w م‎ ) > ADE) + m (Z CDF) = 180° 
^ m(ZzA)-m(Z C) = 180° 

~- The figure ABCD is a cyclic quadrilateral. 
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(altemate angles) 


QED.) 





u 
+: X is the midpoint of AB 
^ MX LAB 
27 MN is the line of centres 
+ ED is the common chord 
.. MN LED (2) 
From (1) and (2) : .. m (Z MXC) +m (Z MYC) = 180° 
~. The figure CXMY is a cyclic quadrilateral 
(Q.E.D.1) 
>. m(Z MXC) = 90° 
7. The centre of the circle which passes through the 
vertices of the figure CXMY is the midpoint 
of MC (Q.E.D.2) 


w CD ل‎ AB 

.. m (4 AEC) = 90° 

+: CD is a diameter in the circle 
<. m (4 DXC) = 90° 

«^ m (4 YXC) + m (Z YEC) = 90° + 90° = 180° 

^. The figure XYEC is cyclic quadrilateral. (Q.E.D. 1) 
^ m )> DYB)=m(Z ECX) 

>» m(Z DBX)2 m(Z DCX) 

(two inscribed angles of the same arc Dx) 
^ m(Z DYB)=m(Z DBX) 


B&E A 


D 


(Q.E.D. 2) 





`. AB// DC د‎ AD is a transversal to them 
^ mG A) + m(Z D) = 180° 
but Z CFE is an exterior angle of the cyclic 
quadrilateral ABFE 
- m(Z CFE) = m(Z A) 
From (1) and (2) : 
^ m(Z CFE) + m(Z D) = 180° 
^. The figure CDEF is a cyclic quadrilateral. (Q.E.D.) 


a) 


(2) 





- AB is a diameter in the circle M 

7 m (4 AEB) = 90° 

- X is the midpoint of DC 

<. MX LDC 

<. m (Z YXB) +m (4 YEB) = 90° + 90° = 180° 
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Answers of Unit © 





-. The figure XYEB is a cyclic quadrilateral (First req.) 
^ m(Z B) 2 m(Z AYD) = 70° 
w m(Z ADE) =m (Z B) 
— 
(two inscribed angles of the same arc AE) 


-. m (Z ADE) = 70° (Second req.) 





7 X is the midpoint of AB .. MX LAB 

+ Y is the midpoint of AC .. MY LAC 

v. m (4 AXM) = m (Z AYM) = 90° but they are 
drawn on AM and on one side of it 

7. The figure AXYM is a cyclic quadrilateral. (Q.E.D.1) 

^ m(Z MXY) 2 m(Z MAY) 

(they are drawn on MY and on one side of it) 

In AAMC: ‘. AM = CM (two radii) 

<. m (4 MCA) 2 m(Z MAC) 

From (1) and (2) : 

^ m (Z4 MXY)2m(Z MCY) 

7 m(Z AYM) = 90° 

.'AM is a diameter in the circle which passes 
through the points A +X » Y and M (Q.E.D.3) 


a) 


(2) 


(Q.E.D.2) 


wg [m owe 
‘w m(Z DAB) =m (Z DCB) 

(two inscribed angles of the same arc DB) 

»m(Z DAB) 2 m (4 EMB) (given) 

-. m(Z ECB) = m (Z EMB) 

but they are drawn on EB and on one side of it 


.'. The figure MCBE is a cyclic quadrilateral. 


(Q.ED.1) 
^ m(Z CEB) = m (2 CMB) 


(drawn on BC and on one side of it) 

‘ m (4 CMB) = 2 m (4 CDB) 

(central and inscribed angles of the same arc CB) 

.. m (4 CEB) = 2 m (2 CDB) (Q.E.D.2) 


+. m (4 DEB) = m (Z DCB) (they are drawn on DB 
and on one side of it) 

 m(Z XAB) =m (4 XCB) 

(two inscribed angles of the same arc XB) 


~<. m(Z DEB) = m(Z XAB) (Q.E.D.2) 





*- The figure ABCD 
is a cyclic quadrilateral 

^ m (Z A) + m (Z © 180° 

+ FE // BC 

and DC is a transversal to them 

<. m (£ FED) = m (4 C) (corresponding angles) 

^ m (Z A) + m(Z FED) = 180° 

.'. The figure AFED is a cyclic quadrilateral (Q.E.D. 1) 

~<. m(Z EAD) = m(Z EFD) 

(drawn on ED and on one side of it. XC//FE 

and XF is a transversal to them) 

~. m(Z BXF) 2 m(Z EFD) (corresponding angles) 
m (4 BXF) =m (4 EAD) (Q.E.D. 2) 


E. A 
Construction : Draw DE 


Proof : 

+: BC is a diameter in the circle 

-. m (4 BDC) = 90° 

»m(Z BEC) = 90* 

^. m(Z ADF) + m (4 AEF) = 180° 

.. The figure ADFE is a cyclic quadrilateral (Q.E.D. 1) 
.. m (Z4 FAD) = m (Z DEF) 

drawn on DF and on one side of it 

“^ m(Z DEF) = m (4 DCB) 

(two inscribed angles of the same arc DB) 


-. m(Z DAF) = m(Z DCB) (Q.E.D. 2) 





2 

7 m(AX) =m (AY) 

^ m(ZACX)2m(ZABY) 

and they are drawn on DE and 

on the same side of it 

.'. The figure BCED is a cyclic quadrilateral (Q.E.D.1) 


“+ AB is a diameter in the circle 
<. m(Z AXB) = 90° 

-. m (Z EXB) = 90° 

~ DELAB 


.. m (4 EDB) = m (4 EXB) = 90° Y 


Q إصامى/رت؟ زم‎ Y / (otl ريصيت (إجابات‎ valad] (81 
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but they are drawn on BE and on one side of it Ww 

-. The figure EBDX is a cyclic quadrilateral (Q.E.D. 1) | ` ABCD is a parallelogram ^ AD= BC 

7 £ AXY is an exterior angle of the cyclic 7 مهد عه‎ .. BC=BE 
quadrilateral EBDX In A BCE: ~. m(Z C) =m (4 BEC) 

^ m(ZAXY)2 m(Z ABE) >% m(Z BAD) = m(Z C) 

w m(ZAXY)2 m(Z ABY) <- m(Z BAD) = m (Z BED) and they are drawn on 

(two inscribed angles of the same arc AY) BD and on one side of it 

- m(ZABE) 2 m(Z ABY) ~<. The figure ABDE is a cyclic quadrilateral. (Q.E.D.) 


-. BA bisects > EBY (QED.2) f 
Construction : Draw XL. 


A 
AA ADE » ACE el 
AD=AC 7 m(Z NR GLA, 
in them : أ‎ AE is a common side e ہے‎ nai ۴ = 
m (Z DAE) = m (Z CAE) Nn E The figure XYZL is a cyclic quadrilateral and YZ 
"hin F is a diameter in the circumcircle of it 
ok = A ACE and we deduce that =. Mis the midpoint of YZ 
m (4 ADE) = m (4 ACE) -. Mis the centre of the circle which passes through 
w m (4 AFB) =m (4 ACB) dem the points X » Y »Z and L 
(two inscribed angles of the same arc AB) ^m(zxvYL)- 4 m(Z XML) = 25° 
.. m (4 ADE) (the exterior) = m (4 BFE) inscribed and central angles of the same arc (XL) 
7. The figure BDEF is a cyclic quadrilateral (Q.E.D.) (First req.) 
^" The figure XYZL is a cyclic quadrilateral 
^ m(Z XYL) 2 m (Z XZL) (drawn on XL and on 
one side of it) (Second req.) 
— — => 
w m(XZ) =m (XL) + m (LZ) 
C) | .. m (4 XMZ) =m (XL) + m (LZ) (Third req) 








w m (Z ADB) = m (4 AEB) 
but they are drawn on AB and on one side of it 
~<. The figure AEDB is a cyclic quadrilateral 
" m(Z FDC) + m(Z FEC) = 180° 
«<. The figure FECD is a cyclic quadrilateral 
From (1): -. m (4 EDA) = m(Z EBA) 
drawn on AE and on one side of it Proof : 
From (2): - m (4 ECF) = m(Z EDF) “7 AB is a diameter in the circle 
drawn on EF and on one side of it umi ADB) = 90 
:. m (£ EBA) = m (£ ECF) SEE DABIS DBA ESO) 
` BY touches the circle at B. 
AB 1L BY <. m (4 ABY) = 90° 
BE L AC <. m(Z ¥) + m (Z YAB) = 90° (2) 

» CF LAB >% BEnCF- (M) rom (1) and (2): -- m(Z Y) = m(Z DBA) 
.. Mis the point of intersection of the altitudes of A ABC | د‎ °.“ m(Z DCA) =m (4 DBA) 
>% AD passes through the point M (two inscribed angles of the same arc AD) 
^ AD 1 BC <. m (Z DCA) (the exterior) = m (Z Y) 
^ m(Z MDC) + m(Z MEC) = 180° ^. The figure XYDC is a cyclic quadrilateral. 
~<. The figure MDCE is a cyclic quadrilateral (Q.E.D.) (Q.E.D.) 
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Answers of Unit 





( ب‎ m(ZLA) +m (LC)= 7X2 «2x* =9 X° 
sm (LB) + m(Z D)24X*- 30° &5x*-30*- 9x? 
„. m (LA) +m (LC) = m( B) m( D) 
_ 360° go 
= 360" = 180 


~. The figure ABCD is a cyclic quadrilateral. (Q.E.D.) 





++ m(Z AEC) = m (4 CDA) = 90° 

they are drawn on AC and on one 

side of it 

.. the figure AEDC is a cyclic 
quadrilateral 

-. m (Z 1) 2 m (Z 2) drawn on DC and on one side 
of it but m (4 3) =m (Z 2) 

(two inscribed angles of the same are XC) 


^. m(Z 1) =m (Z 3) but they are corresponding 
angles. 
- XY / DE 


E 


Construction : Draw BD 
Proof : 


(Q.E.D) 





4 


In A DAB which is right-angled E 
atA 
+ (BD)? = (DAY + (AB)? 
= 36 + 64 = 100 
^. BD = 10cm. 
In A DCB: 
*: (DC + (CB)? = 25 +75 = 100 
from (1) and (2): +. (BD)? = (DC) + (CB)? 
^. m(Z DCB) = 90° 
^ m (Z A) +m (Z C) =90° + 90° = 180° 
~. The figure ABCD is a cyclic quadrilateral. (Q.E.D. 1) 
*: m(Z BAD) = 90° 
.. BD is a diameter in the circumcircle of the figure 
ABCD and its centre is the midpoint of BD 
7. The its radius length = i BD-25cm. (Q.ED.2) 


~ AB CL 

are two chords 

intersecting at X 
^ m(Z AXL) 

= 4 (m (BC) +m (AL)) 
"m (AC) =m BE ) 
^ m(Z AXL) = d. (m (AC) + m(AD)) 

=} m(LAO) 

„. m(Z AXL) =m (£ Z) 
=. £ AXL is an exterior angle of the figure XYZL 
~. The figure X YZL is a cyclic quadrilateral. (Q.E.D) 


m 


Construction : Draw AB 





* Z | is an exterior angle 

of the cyclic quadrilateral ECBA 
.. m(Z I)  m(Z 2) similarly 
m (Z 3) = m (Z 4) but m (Z 2) + m (Z 4) = 180° 
-. m(Z 1) + m (Z 3) = 180° » but they are opposite angles. 
x. The figure AFXE is a cyclic quadrilateral. (Q.E.D.) 


€ Excellent pupils 


"7 A DCE ~ ABAD 

-. m (4 DCE) = m (4 BAD) 

+: 4 DCE is an exterior angle of the figure ABCD 

~. The figure ABCD is a cyclic quadrilateral (Q.E.D. 1) 
w ADCE—ABAD 

^ m(Z E) 2 m(Z ADB) 

~. The figure ABCD is a cyclic quadrilateral 


-. m(Z ADB) 2 m (Z ACB) (drawn on AB and on 
one side of it) (2) 


From (1) and (2) : “. m (4 E) = m(Z ACB) 
but they are corresponding angles. 
.. ED // CA 


ggg g1 


a) 


(Q.E.D. 2) 
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8 3 


Construction : Draw BC and BD Bk c 

Proof : VID 
B سل‎ A 
ul a 


 FÉisa tangent to the circle 

at B د‎ AB is a diameter 

^ EFL AB 

.. m(Z CBA) + m(Z CBE) = 90° 
+: AB is a diameter 

.. CBL AE 

^ m(Z E) + m (4 CBE) = 90° 

.. m (£ E) = m (Z CBA) 

w م‎ (Z CBA) = m(Z CDA) 

(two inscribed angles of the same arc AC) 

(Z E) = m (4 CDA)‏ سن 

"" m (4 CDA) is an exterior angle of the figure CDFE 
~ The figure CDFE is a cyclic quadrilateral. (Q.E.D.) 


(4) parallel [8] equal in length 
(3) the bisectors of its interior angles 
(4]4 [5] zero 


(5) the chord of tangency of these two tangents 





(7) the angle between these two tangents » the angle 
between two radii passing through the two 
tangency points 


—— —— ———— و 


(2)b 
(8)a 


Be 
(z)b 


(a 
(8)b 





X235? sy 255? ,22 55? 
X265? sy 225? »z= 130° 
X= 30° sy = 60° ,2= 60° 

















= 


X= 12cm. sy=13cm. 
X=9cm. sy=17 cm. 








Xz3cm.»y-4cm. 
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(4]x23cm.:y 23cm. 
(5)x 24cm. sy 27cm. 
(8)X 24 cm. 2y=3cm. 


- 


Theoretical 


au 
‘ AB touches the circle at B 
.. m (4 ABC) = 90° - 30° = 60° 
7 AB د‎ AC are two tangent-segments to the circle M 
.. AB=AC 
7. A ABC is an equilateral triangle 


ww 


AB د‎ AD are two tangent 








.. MB LAB 


(Q.E.D.) 





segments to the circle M 
.. AB=AD (1) 
“ AB د‎ AC are two langent 
segments to the circle N 
.. AB=AC (2) 
From (1) and (2) : 
^S AD=AC 


AB is a tangent-segment TX‏ ا 
A er‏ 





to the circle at B 
> MB is a radius 
<- m (4 MBA) = 90° 
^ AM bisects 2 BAC .. m (4 BAM) = 30* 
.:. MAZ2MB-2x10-220cm. (First req.) 
‘ (AB)? = (MA)? - (MB)? = (20)? - (10) = 300 


^ AB 2 1063 cm. (Second req.) 





+: AB د‎ AC are two tangent-segments to the circle M 
-. AM bisects Z BAC 

.. m (4 BAC) =2 x 25 = 50° 
. In ل‎ ABC: 

m (Z ACB) = 180 —59* د‎ 65° 


» AB=AC 


(First req.) 


^ MB is a radius د‎ AB isa tangent-segment 
to the circle at B 
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^ MB.L AB *. m (Z ABM) = 90* 
similarly m (4 ACM) = 90° 
from the quadrilateral ABMC 
m(Z BMC) = ابن‎ — (90° + 90° + eet = 130° 
" m(ZBEC)- imc BMC) = + x 130° = 65° 
(lnseribsi and ag angles of the same arc BC) 
(Second req.) 


e ee 


+: AB » AC are two tangents to the circle M 
AM bisects > BAC 
" m(Z BAC) =2 x 30° = 60° ;AB- AC 
.. A ABC is an equilateral triangle 

m(Z ACB) = 60° 
» BD is a diameter 
" m(Z ACD) = 


. XA + XB are two tangents to the circle from the 
point X 
^ XA = XB 
^ m(Z XAB) =55° 
‘s The figure ABCD isa cyclic quadrilateral 
.. م«‎ (4 BAD) = 180° - 125° = 55° 
From (1) and (2) : -- m(Z BAD) =m (Z XAB) 
‘. AB bisects > DAX (Q.ED. 1) 
^ m(Z DAX) 22x 55? = 110° 
.. m(Z DAX) +m (4 X) = 110° + 70° = 180° 
but they are two interior angles on the same side of 
‘The transversal AX 
AD // XB 


.. m (4 DCB) = 90° 
90° + 60° = 150° (The req.) 


= 180° -70° 
= 2 


a) 


(2) 


(Q.E.D. 2) 


-m(z BCD) = 4 > m(Z M) 
(inscribed and cnt angles of the same arc BD) 
^«m(z BCD) = 4 2* 130° = 65° 
~ AB//CD 
.. m(Z ABC) = 


a) 


m (4 BCD) = 65° (alternate angles) 
. AB and AC are two tangent-segments to the circle M 
.. AB=AC 


^ m(Z ACB) 2 m (Z ABC) = 65° 


Answers of Unit © 


From (1) د‎ (2) : .. m (4 ACB) 2 m (4 BCD) 
^. CB bisects Z ACD (First req.) 
»m(ZA)2180* —2x 65° = 50° (Second req.) 


w 
< AX » AZ are two langent-segments to the circle 
"n AX =AZ=2 cm. 
7 CZ + CY are two tangent-segments to the circle 
.. CZ=CY=3cm. 
the perimeter of A ABC = 18 cm. 
.. AX + XB + BY + علا‎ + ZC + ZA- 18cm. 
~ 2+ 68 + ع 2 + 3 + 3 + لا8‎ 18cm. 
~. XB + BY 2 8cm. 
< XB 5 BY are two langent-segments to the circle. 
^ XB = BY .. 2 BY=8 cm. 
^ BY 24cm. (The req.) 


"^ M is the centre of the circle which touches the 
sides of AABC 


.. CM bisects Z C 
^. m(Z C) 2 2 x 20° = 40° 
: MD LAD د‎ MF ل‎ AF 
^. The figure MDAF is a cyclic quadrilateral. 
^ m(ZA)z180* — 120° = 60° 
*^ The sum of the measures of the angles 
of A ABC = 180° 
^ m(Z B) 2 180° - (40° + 60°) = 80° (The req.) 


سے ~ 

>: The length of (AB) = the length of BC 
= the length of AC 

^m (AB)- m (BC) =m (AC) = == 

^ m (4 AMB) = 120° 

„ DA touches the circle at A 

+ DC touches the circle at C 

‘s m(Z MAD) m (Z MCD) = 180° 

«<. The figure AMCD is a cyclic quadrilateral 


= 120° 
(First req.) 
.. MA LDA 
.. MCL DC 


(Second req.) 
~ 
‘w m(Z AMC) = m (AC) = 120° 
7. m (4 D) = 180° — 120° = 0 (1) 
+: DA » DC are two tangent-segments to the circle 
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sS ADZCD 
From (1) and (2) : 


-. A ACD is an equilateral triangle. (Third req.) 


In Fig. (1) : EA » EC are two tangent-segments 
to the circle M from the point E 


s EA=EC (a) 


» EB > ED are two tangent-segments to the circle 
N from the point E 


- EB=ED 

Adding (1) and (2) : 

- EA + EB = EC + ED 
^ AB=CD 

In Fig. (2) : 


Eo 


Assuming that "AB and CD intersect at E 


(2) 


(Q.E.D.) 


EA and EC are two tangent-segments to the‏ د 
circle M from the point E‏ 

^ EA=EC a) 
. EB and ED are two tangent-segments to the circle 

N from the point E 

^ EB=ED 

Subtracting (2) from (1) : 

^ EA-EB = EC - ED 

.. AB = CD 


(2 





7 ABisa tangent-segment to the circle M at B 
> MB is a radius .. m (4 AMB) = 90° 
From A ABM : m (4 MAB) = 180? — (90° + 70°) 
= 20° 
» 7 AM bisects Z BAC 
-. m(Z BAC) =2 x 20? = 40° 


» * AB and AC are two tangent-segments to 
the circle M 

.. AB=AC 

«<. m(Z ABC) =m (4 ACB) = 70° 


(First req.) 
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> m (4 BCD) = 4 m(4 BMD) 
(inscribed and central angles of the same arc BD) 
7 m (4 BCD) = 4 x 70° =35° 


^. m(Z ACD) = 70° — 35° = 35° (Second req.) 


I, 
o A 8 N 


$ NICA Y 


18 


+: XD and XE are two 
tangent-segments to the circle 

- XD=XE 

= mg 1) = m (Z2) 

: DE // YZ and 

DY is a transversal to them 

^ m(Zz2)2m(Z3) (corresponding angles) (2) 

From (1) and (2) : - m(Z 1)=m (£ 3) 

«<. The figure DYZE is a cyclic quadrilateral. (Q.E.D.) 

Dec 

Construction : 

Draw BC to cut AM at F 

Proof : AC and AB are 

two tangent-segments to the circle M 

-. AF L BC 2. m (4 CFM) = 90° 

> + BD is a diameter in the circle M 

^. m (4 FCD) = 90° 

7. m(Z CFM) +m ) FCD) = 180° 

» but they are two interior angles in the same side of 

the transversal BC 

ʻ AM//CD 


Construction : 

Draw BM 

Proof : 

-: AC » AB are two tangent-segments to the circle M 
S AX LBC +: Y is the midpoint of BD 
- MY 1 BD 

.. m(Z BXM) +m (4 MYB) = 180° 

~<. The figure XBYM is a cyclic quadrilateral (First req.) 
- m(Z XBM) =m (Z XYM) = 35? 


AB is a tangent-segment to the‏ د MB is a radius‏ د 
circle M at B‏ 
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Answers of Unit € 


< MBLAB <. m(Z BYM)2m(Z MYX) 
-. m (Z ABC) = 90° — 35° = 55° ~ MAL AX د‎ MB L BY ~ AX1 BY 
„ AB and AC are two tangent-segments to the circle M | "^ M (4 AXY) +m (4 BYX)= 180° 
+. AB=AC ıı m(ZABC)=m(Z ACB) = 55° | $ mL AXY) + } m(Z BYX) = 90° 
= m(Z BAC) = 180° 2x 55° = 70° (Second req) | ^ كاه‎ MXY) + m (4 MYX) = 90° 
In AXMY: 

^ m (4 XMY) = 90° 

+: AB touches the circle at B ’ MB ل‎ AB .. XM LYM 








(First req.) 
. AC touches the circle at C =. ME LAC +: XA > XC are two tangent-segments to the circle M 
^. m (4 ABM) + m (4 ACM) = 90° + 90° = 180° ^ XA = XC similarly YB = YC 

7. The figure ABMC is a cyclic quadrilateral (Q.E.D. 1) | ~- XA + دقلا‎ XC + YC 

" م‎ CMD is an exterior angle of it ~. XA + YB =XY = 13cm. 

.. m(4 CMD) = m (4 A) =45° ‘~ AX IBY + AB# XY عام ب‎ # BY 
*. In A MCD : m(Z D) = 180° — (90° + 45°) = 45° -. The figure AXYB is a trapezium 

^ د ماك‎ MC (1) | - The area of the figure AXYB = 4 (AX + BY) x AB 

AC د‎ AB are two tangent-segments to the circle = 4 x 13x 10265 cm? 0 (Second req.) 

sS AC=AB Q) 

Adding (1) and (2) : 

^ CD + AC MC c AB - AD = AB + MC 

» ° MC = MB (the lengths of two radii) 

^ AD = AB + MB (Q.E.D 2) 





BE = BD ¿CE = CF > AD = AF and adding 
~ BE + CE + AD = BD + CF +AF 
.. BC + AD = AC + BD (First req.) 
^ 10 +AD =8 + (7-AD) 
22 = 2AD=8+7-10=5 
“+ CA » CD are two tangent-segments to the circle M | ~ AD=25 em. (Second req.) 
4 دك‎ () | > BD=BE=7-2.5=4.5 cm. 
+: CD and CB are two tangent-segments to the circle N | ~ CE=10-4.5=5.5 cm. (Third req.) 


^ DA | CENTS 
From (1) and (2): .. CA = CD = CB 


^. C is the midpoint of AB QED. D |W 

^ In A ABD : DC is a median د‎ DC = 4 AB Toti 

^ AD LBD (Q.E.D. 2) | Draw MX L AB ¿ML L AD 
MZ LDC 

Proof : ‘. The circle M is c 
inscribed in the quadrilateral ABCD 


* XA 5» XC are two tangent-segments 
to the circle M fi A 
TV «<. The circle touches the sides of the figure ABCD at 

me is ZAXY 
SOE X sY sZandL 


7 AX د‎ AL are two tangent-segments 

.. AX = AL similarly BX = BY ع 02 و‎ CY , DZ = DL 
Adding we find that AX + BX + CZ + ZD 
=AL+BY+CY+DL 


<. m (4 AXM) =m (4 MXY) 
Lu YC YB are two 
tangent-segments to the circle M 
7. YM bisects > BYX 
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7. AB + DC = AD + BC = + the perimeter of the 
figure ABCD = 


~<. The perimeter of the figure ABCD = 2 (AB + DC) 
=2(9+12)=42cm. 
the area of the figure ABCD 


= the area of A AMB + the area of A MBC + the area 
of A MCD + the area of AMAD 


(First req.) 


= } AB xr+ } BC xr+ } CD xr+ } DA xr 
= ل‎ r(AB + BC + CD + DA) 


= ل‎ × 5 × 42 = 105 cm? (Second req.) 


mie‏ و ي 


Construction : 

Draw MA » NB 

NX Il ABto 

cut MA at X ? 

Proof : : MA isa radius د‎ AB is a tangent to the 
circle M at A 

^. m (4 MAB) = 90° 

similarly : m (Z NBA) = 90° 

vONX/AB .. m (4 AXN) = 90° 
From (1) +(2) and (3) : 

.'. The figure AXNB is a rectangle. 

7 BN28cm. S AX28cm. 

° MX 29cm. ‘w m(Z MXN) = 90° 

7. (XN)? = (MN)! - (MX)? = 1681 - 81 = 1600 
^4 XN=40cm. ~. AB=XN=40cm. (The req.) 


Answers of Exercise 1 2) 


> First : Problems on theorem (5) and its corollary 


:m(Z BAC) = 70° 
Fig. (2) : m (4 AMB) = 112° 
Fig. (3) : m (Z ADB) = 80° 
Fig. (4) : m (4 CAB) = 70° 
Fig. (5): m (4 CAB) = 90° 
Fig. (6) : m (Z CAB) = 60° 
Fig. (7) : m (4 CAB) = 50° 
Fig. (8) : m (4 CAB) = 65° »m(Z ADB) = 115° 
Fig. (9) : m(Z CAD) = 40° 
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Fig. (10) : m (Z ABD) = 50° 

Fig. (11) : m (4 ADB) = 40° 

Fig. (12) : m (4 BAD) = 30° » m (4 DAE) = 100° 
Fig. (13) : m (4 ABD) = 38° 
Fig. (14) : m (Z CAB) = 80° 
Fig. (15) : m (Z CAB) = 60° 
Fig. (16) : m (Z CAB) = 65° 


a 


Ga tangent to the circle » a chord in the circle 
passing through the point of tangency. 

[EJ the inscribed angle 

(3) central angle 

[First : 100° 

aky 


(Jc (2)a 
Adi b 


a "Theoretical. 
a 


+: AB and AC are two tangent-segments to the circle 
at B and C 

^ m (4 ABC) =m (4 ACB) 

m (Z ABC) (the tangency angle)‏ د 

=m (4 BDC) (the inscribed angle) = 65° 

~- m (4 BAC) = 180° — (65° + 65°) = 50° (The req.) 


əm (4 BDC) = 50° 
əm (Z AEB) = 60° 





Second : 80° 
70° 


Third : 40° 





(3)a 





*" m (Z ABD) (the tangency angle) 

=m (ZC) (the inscribed angle) 

+ XY // BD د‎ XB isa transversal to them 

.. m (4 YXB)=m (4 XBD) (alternate angles) (2) 

From (1) and (2) : -- m (4 C) =m (4 YXB) 

~<. The figure AXYC is a cyclic quadrilateral. 
(Q.E.D) 


(1) 





m (Z ACB) (the inscribed angle) 
=m (Z XAB) (the tangency angle) = 40° 
-. m(Z BAC) = 180° — (40° + 110°) = 30° 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tii]‏ 





Answers of Unit > 


^ m(Z CDB) =m (Z BAC) = 30° (two inscribed 
— 
angles subtended by the same arc BC) (The req.) 


زعا 

In AACD: :.: X^ + 6X* +2 X°= 180° 

.. 9 X° = 180° °=20° 

-. m (Z ADC) =2 x 20° = 40° 

<. m (Z BAC) (the tangency angle) 

=m (4 ADC) (the inscribed angle) 

^. m (Z BAC) = 40° (The req.) 


ig 

+: AB is a diameter in the circle 

^m ACB ) = 180° 

~ CD/AB 

.. m (AC) = m (CB) = 18%" = 90° 

-. m (4 DCA) (the tangency angle) = i m (AC) =45° 

(First req.) 

The length of AC = Ms x 44 = 11 cm. (Second req.) 


err 9 Pp ~ 
“+ XZ and XY are two tangents to the circle 
“ XZ= XY 
^. m (Z XZY) = 180* = 40° _ 70° 
» ' m(Z ZEY) (the inscribed angle) 
=m (4 XZY) (the tangency angle) 
.. m(Z ZEY) = 70° 
» the figure YZDE is a cyclic quadrilateral 
^. m (4 ZYE) +m (Z D) = 180° 
«^. m (Z ZYE) = 1805-1105 = 70° 
From (1) and (2) : 
m(ZZEY)-m(Z ZYE) 
“ ZE=ZY 
^m (ZDE) = 


a) 


mY) 





** m (Z ABC) (the tangency angle) 
=m (Z BDC) (the inscribed angle) 
7 BC=CD 

<. m(Z CBD) =m (4 CDB) 

From (1) and (2) : 

^ m (4 ABC) =m (Z CBD) 

*" BDEC is a cyclic quadrilateral 


a) 


(2) 


(First req.) 


^ m (4 DBC) = 180° — 110° = 70° 
^ m(Z ABC) = 70° w AB=AC 
.. m (Z A) = 180° — (70? + 70°) = 40° (Second req.) 


^" ABCD is a cyclic quadrilateral 

. m(Z ABC) = 180° - 100° = 80° 

+ AB // DC د‎ AC is a transversal to them 
<. m(Z BAC) = m (Z ACD) = 50° 


(First req.) 


(alternate angles) 

-. m (Z CBE) (the tangency angle) 
=m (4 BAC) the inscribed angle = 50? (Second req.) 
7. m(Z ABF) = 180° — [m (4 ABC) + m (4 CBE)] 

= 180° — (80° + 50°) = 50° 
w FA= FB 
<. m (Z F) = 180° — (50° + 50°) = 80° 
w قن ع عم‎ »m(Z A) = 40* 
^ m(Z ACB) = m(Z ABC) = 


(Third req.) 


270 
(First req.) 
+: AC // BD د‎ CB is a transversal to them 

~<. m (4 ACB) = m (4 CBD) = 70° (alternate angles) 
^. m(Z ECD) (the tangency angle) 

=m (4 CBD) (the inscribed angle) = 70° (Second req.) 
'" m (Z CDB) (the inscribed angle) 

= m (4 ACB) (the tangency angle) = 70° 
z^ m (4 CBD) =m (4 CDB) = 70° 

.. In A CBD : CB- CD 


180° — 40° 
2 


(Third req.) 





+: ABCD is a cyclic quadrilateral 

.. m (Z ABC) = 180° — 120° = 60° 

+: BC is a diameter in the circle 

.. m (Z BAC) = 90° 

^. m (Z ACB) = 180° — (90° + 60°) = 30° 
-. m (Z EAB) (the tangency angle) 

= m (4 ACB) (the inscribed angle) = 30° 

w Z ABC is an exterior angle of A ABE 

-. m(Z E) = 60° — 30° = 30° 

From (1) and (2) : ~. m(Z EAB) 2 m(Z E) 
^ BA = BE (Q.E.D. 1) 
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' Geometry 





-: £ ABE is an exterior angle of A ABC 
- m(Z ABE) = m(Z BAC) +m (4 ACB) 
~ m (Z EAB) (the tangency angle) 
=m (Z ACB) (the inscribed angle) 
<. m(Z ABE) 2 m (Z BAC) + m(Z EAB) 
* m(Z ABE) = m(Z EAC) (Q.E.D. 2) 





w 
+: AB is a diameter 
-~ FD LAB 
-. m (Z ACB) + m (4 ADE) = 90° + 90° = 180° 
~<. The figure ADEC is a cyclic quadrilateral. (Q.E.D. 1) 
~<. m (Z FEC) (the exterior angle) = m (Z A) 


7. m (4 ACB) = 90° 


و١١‎ m (Z FCE) (the tangency angle) 


٠ D is the midpoint of AC » E is the midpoint of BC | =m (Z A) (the inscribed) 


- ABIDE 

~. m(Z BDE) = m(Z ABD) 

*. in (Z ABN) (the tangency angle) 
zm(Z NCE) (the inscribed angle) 
^ m(Z NDE) = m(Z NCE) 

but they are drawn on NE and on one side of it. 
.'. The figure NDCE is a cyclic quadrilateral 


^. The points N د‎ D د‎ C and E has one circle passing 
through them. 


~ AB عمد‎ 

am (AB) =m (AC) 

(m (AB) + m (DO)‏ ل = CYD)‏ مسب 
m(4 CYD) = + (m (AC) +m (DC))‏ .. 
m(ZCYD)= 4 m (AD)‏ .. 
<m(ZXDY)=+ m (AD)‏ 

n m(Z XYD) 2 m(Z XDY) 

^n XY=XD 


(Q.E.D. 1) 
(alternate angles) 


(Q.E.D. 2) 


anm — 





w 
7 DCisa tangent to the circle 
>. m(Z BCD) 
(the tangency angle) 
=m (4 BAC) (the inscribed angle) 
+: DE/ AC د‎ AE is a transversal to them 
-. m (Z BED) = m (4 BAC) (corresponding angles) 
-. m(Z BCD) = m (Z BED) 
but they are drawn on BD and on the same side of it 
~<. The figure BECD is a cyclic quadrilateral. (Q.E.D.) 
90 





-. m(Z FCE) =m (4 FEC) 
^. A FCE is an isosceles triangle. 
+: m (Z ACE) = 90° 


(Q.E.D. 2) 


7. AE is a diameter of the circle passing through the 
vertices of the figure ADEC 


©. The centre of the circle is the midpoint of AE 
(Q.E.D. 3) 


€ — 


+: X is the midpoint of AB ~. MX LAB 


> MC is a radius 


«<. m (4 EXM) +m (4 ECM) = 90° + 90° = 180° 

~. The figure ECMX is a cyclic quadrilateral 
(QED. 1) 

^ m(Z EMX) =m (4 ECX) 

drawn on EX and on one side of it but 

»m (Z ECD) (the tangency angle) 

=m (4 DBC) (the inscribed angle) 

^ m(Z EMX) =m (4 DBC) (Q.E.D. 2) 


E — —  -—a 


7 ADisa tangent-segment 
to the circle € 

-. m (Z 1) (the tangency angle) 

=m (Z 3) (the inscribed angle) 

+: BC is a diameter 

~<. In AADB د‎ SCAB 

m(Z 1)2m(Z3)»m(Z D) =m ) BAC) = 90° 

-m(z2)2mí(z4) (Q.E.D.) 


<. m(Z BAC) = 90* 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 
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@ 


** ABCDE is a regular pentagon 
.. AB = BC = CD = DE=AE -— ae 
7. m (AB) =m (BC) = m (CD) = m (DE) = m (AE) 
^nm (AB) = 38° = 72° (First req.) 
-. m (Z AEX) (The tangency angle) 

=} m(AB)= } x 72° =36° 

v AX =EX 59 (4 EAX) = m (4 AEX) = 36° 
*. In A AEX : m(Z AXE) = 180? — (36° + 36°) 

= 108° (Second req.) 





In the small circle 

+: m(Z XAB) (the tangency angle) 
=m (4 ADB) (the inscribed angle) 

In the great circle 

+: m(Z XAC) (the tangency angle) 
= m (4 AEC) (the inscribed angle) 

From (1) and (2) : 

-. m(Z ADB) =m (Z AEC) but they are corresponding 
- DB // EC (QE.D.) 


(2) 


Construction : Draw BC 

Proof : 

m (Z FAB) (the tangency angle) 

=m (4 ACB) (the inscribed angle) ع‎ 


*^ 4 ACB is an exterior angle of the cyclic quadrilateral 
BCED 


- m (4 ACB) = m(Z D) 
-. m(Z FAB) =m (Z D) but they are alternate angles 
^ AF // DE (Q.E.D.) 





m (Z ECD) (the tangency angle) 
=m (Z CAB) (the inscribed angle) 
əm (4 EDC) (the tangency angle) 
zm(Z DAB) (the inscribed angle) 
By adding : 
.. m(Z ECD) +m (4 EDC) 
=m(Z CAB) + m (Z DAB) 
-. m (4 ECD) + m (4 EDC) = m (Z CAD) (1) 
(Q.ED. 1) 


In ACED : m (Z ECD) + m (Z EDC) + m (4 E) = 180° 

From (1) : .. m (Z CAD) + m (Z E) = 180° 

.". The figure ACED is a cyclic quadrilateral. 
(Q.E.D.2) 


> Second: Problems on the converse of theorem (5) | 


u 
C) ~ AD= BD 

7 m(Z B)=m(Z BAD) = 70° 

£ m (Z D) = 180° — (70° + 70°) = 40° 

- m (4 CAB) =m (Z D) 

7. AC touches the circle M at A (Q.E.D) 
(E). m (Z BAD) = 90° (drawn in a semicircle) 

7. m (Z ADB) = 90° — 50° = 40' 

7 m(Z BAC) =m (2 D) 

.. AC touches the circle M at A 
[3]. m (Z AMB) (central) = 110° 

^. m (4 CAB)= 55° 

m (4 CAB) = } m (4 BMA) (central)‏ د 

+ AC touches circle M at A (Q.E.D) 
(4|; AB=BD 

7. m(Z BAD) =m (£ BDA) 

5 $(180° -50°) = 65° 
<. m(Z CAB) = m (Z D) 
7. AC touches the circle M at A 


(Q.E.D.) 


1| BA- BC 

^nm BAC) = m (4 C) = 18° =40" = 79° 

^. m (Z BAD) = 140° — 70° = 70° 

.. m(Z BAD) 2m(Z C) 

^ ADisa tangent to the circle passing through 
the vertices of A ABC (Q.E.D.) 
A ABC is equilateral 

^ m(Z C) = m(Z B) = 60° 

~ AD // CB د‎ AC is a transversal 

^. m (4 C) = m(Z DAC) = 60° (alternate angles) 

.. m (4 B)=m (4 DAC) 

^ ADisa tangent to the circle passing through 
the vertices of A ABC (Q.E.D.) 
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[3] ^» The sum of measures of the interior angles of 
the triangle = 180° 


5605 + 3 X+5 X= 180° 
8 X= 120° ^ X=15° 

"^ m(4C)=5 x 15* - 75* 

^ m (4 C) =m (4 DAB) 

^ ADisa tangent to the circle passing through 
the vertices of A ABC (Q.E.D.) 

^ A ABC is right-angled at A » AC = LBC 

^. m(Z B) 2 30* 0 

^. m(Z C) = 180° — (90° + 30°) = 60° 

"^ m(Z C) 2 m(Z DAB) 

^ ADisa tangent to the circle passing through 
the vertices of A ABC (Q.E.D.) 


a M a 


+: AE // BD د‎ AB is a transversal to them 

^ m (4 ABD) = m (4 BAE) = 55° (alternate angles) 

w AB=AD 

ADB) = m(Z ABD) = 55°‏ 4) سان 

^ m (4 BAD) = 180° — (55° + 55°) = 70° 

^ m(Z BAD) +m (4 BCD) = 70° + 110° = 180° 

«^. The figure ABCD is a cyclic quadrilateral 
(Q.E.D.1) 

" m(Z ADB) = m (4 BAE) = 55* 

^ AB isa tangent to the circumcircle of AABD 


» 7 the circumcircle of A ABD and the circumcircle 
of the cyclic quadrilateral ABCD are the same 
circle because they have 3 common point. 


^ AE isa tangent to the circle passing through the 
vertices of the figure ABCD (QE.D. 2) 


B M — 


' The figure ABCD is a cyclic quadrilateral 
^ m (4 A) = 180° — 140° = 40° 

~ AB=AD 

^. m (4 ABD) = 180* — 40° = 70° 

^. m (4 ABD) =m (4 ADE) 

^ DE isa tangent to the circle at D (Q.E.D.) 


(92) 


°". The figure ABCD is 

acyclic quadrilateral 
«<. m (4 ABC) = 180° — 125° 

= 55° (1) 

+: EA د‎ EB are two tangents to the circle at A and B 
^ EA= EB w m(Z E) = 70° 
.. m (4 EAB) = 180 = 10° = 55° 
7 EA isa tangent to the circle at A 
-. m (Z EAB) (tangency) = m (Z ACB) (inscribed) 
z^ m(Z ACB) = 55° (2) 
From (1) and (2) : .. m(Z ACB) = m(Z ABC) = 55° 
7. AB=AC (Q.E.D. 1) 
.. m (Z4 BAC) = 180° - 2 x 55° = 70° 
^ m (4 BAC) =m (4 E) = 70° 
^ AC isa tangent to the circle passing through the 

points A د‎ B and E (Q.E.D. 2) 


— io 


+ DA and DB are two 
tangent-segments to 
the circle M at A and B. 
" DA = DB 
-m(zlem(z2) 
^ m(ZD)z180* -2m(Z 1) 
In AABC: .. AB = AC 
.. m(43)=m (44) 
- m (4 BAC) = 180° -2 m (4 4) 
7 ADisa tangent-segment to the circle 
©. m (Z 4) (inscribed) = m (Z 1) (tangency) (3) 
From (1) د‎ (2) and (3) : .:. m(Z D) =m (4 BAC) 
. ACisa tangent to the circle passing through the 
vertices of AABD (Q.E.D.) 


0) 


(2) 


D 


InA ABC: 
* AC=BC 
<. m (4 B)=m(Z BAC) (1) c 


B 
< AB// CD د‎ AC is a transversal to them 
<. m (Z DCA) =m (Z BAC) (alternate angles) (2) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tenes]‏ 
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From (1) and (2) : .. m(Z B) = m(Z DCA) 
^s CD isa tangent to the circumcircle of A ABC 
(Q.E.D.) 


" m(ZCBE)2m(Z CAE) 
(two inscribed angles subtended 
by the same arc EB) 

m (4 CAE) = m (4 DAB) 

^ m(Z CBE) = m (4 DAB) 


„ BE isa tangent to the circle passing through the 
points A + B and D (Q.E.D.) 


زعا 
m(Z AEC) = m(Z B) (1)‏ " 

(two inscribed angles subtended 

by the same arc Ke) 

In AABC: AB=AC 

^ m(Z ACB) = m (4 B) (2) 

From (1) and (2) : .. m (4 ACB) = m (4 AEC) 


^ ACisa tangent-segment to the circumcircle 
of A CDE (Q.E.D) 


7 NC LAB دعل ع ملا‎ 
^" m (4 NCA) = m (4 NAC) = 180 —90*. mw 90° = 45° 
4^ m(Z AEC) = 4m (Z ANC) = dE (inscribed and 
central angles BEIM by the same arc Ke) 
- m (4 DCA) = m(Z DEC) = 45° 
^. AC is a tangent to the circumcircle of A CDE 
(Q.E.D.) 





In A ABC : ' AB=AC 

^m mi ABC) = m (4 ACB) 

 LEisa tangent to the circle 

^. m (Z LAB) (tangency) = m (Z ACB) (inscribed) 
.. m (4 LAB) = m (4 ABC) (Q.E.D. 1) 
w m(Z LAB) =m (4 ABC) and they are altemate angles 
- BC//LE 

- m(Z BEA) = m(Z CBE) (alternate angles) 
3's m (Z CAD) =m (Z CBD) (two inscribed angles 
subtended by the same arc €D) 


From (1) and (2) : 
^ ABisa tangent to the circumcircle of A CBD 


InA ABD: 


e AD -4(ABY + (BDY = 64 +36 zy 100 = 10cm. 


- m (4 DEA) = m (Z CAD) 
= AC is tangent to the circumcircle of A ADE 


(Q.E.D. 2) 


^ 


2 XY isa tangent to the circle 
.. m(Z XCB) (tangency) 
=m (4 BAC) (inscribed) (1) B 
-~ XY // BD 
BC is a transversal to them 
-. m(Z XCB) =m (4 CBD) 


w m(Z CBD) = m (4 CAD) (3) (two inscribed 
angles subtended by the same arc رم‎ 


from (1) : (2) and (3) : ~. 

.. AC bisects > BAD 

and from ( 1) and (2) we deduce that 

m(Z BAE) =m (4 CBE) 

AE BC touches the circumcircle of A ABE (Q.E.D. 2) 
D 

** AD is a tangent to the circle at A 

-. m (Z DAC) (tangency) ^ 

=m (Z B) (inscribed) 

+: XY / BC » AB is a transversal to them 

^ m (Z AXY) =m (Z B) (corresponding angles) 

.. m (4 DAC) = m(Z AXY) 

.. AD isa tangent to the circle passing through the 


Y € x 


(alternate angles) (2) 


.m(Z BAC) = m(Z CAD) 
(Q.E.D. 1) 


B 


points A » X and Y (Q.E.D.) 


«+ AB is a diameter in the cicle 
<. m (Z ACB) = 90° 
^ m(Z 1) +m (Z 2) = 90? (1) 


BDisa tangent to the circle at B. 
ABLBD 
^m 1) + m (LZ 3) = 90° (2) 


"n m (LZ 2)= m(Z 3) 


(First req.) 
: m(Z ABD) = 90° 


== =48cm. (Second req.) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اول على مواقع أخرى Tees]‏ 
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VAL د‎ AC are two tangents to the circle M 
4^ ALZAC-7cm. 
^ In A ALC : m (Z ALC) 2 m (Z ACL) 
» 7 m(Z LAC) =90° 
^ m (4 ACL) = 180* —90* د‎ 45° 

+: AM bisects Z LAC ©. m (Z LAM) = 45° 
^ m(Z LAN) = m (4 ACL) = 45° 


(First req.) 


v AL isa tangent to the circle passing through the 
vertices of A ANC (Second req.) 


* The figure DBCE is cyclic quadrilateral 

.'. The exterior angle m (4 AEC) = m (4 B) 

* AX // CE د‎ AE is a transversal to them 

.. m(ZXAE)2m(Z AEC) (alternate angles) (2) 

From (1) and (2) : ~». m(Z B) = m(Z XAD) 

s AX isa tangent to the circumcircle of A ABD 
(Q.E.D) 


a) 


+: m(Z XBD) (the tangency) 
=m (4 BAD) (the inscribed) 
- m(BD) =m(€D) 

^. m (Z BAD) 2 m (4 DAC) 
^ m(Z XBY)=m (4 XAY) 


but they are drawn on XY and on one side of it 
7. The figure ABXY is a cyclic quadrilateral (Q.E.D. 1) 


7. m (Z BYX) =m (4 BAX) (drawn on BX and on 
one side of it) 


w m(Z BAX) = m (Z XAY) 

7 m(Z BYX) 2 m (Z XAY) 

^ XY isa tangent of the circumcircle of A ADY 
(Q.E.D. 2) 





In A CDE: 

"7 DC=DE 

om(Z 1)=m(Z 2) 

m (4 3) (the inscribed angle)‏ ند 
=m (4 2) (the tangency angle) Ë‏ 
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^ m(Z 1)=m(Z 3) 

but they are drawn on CD and on one side of it. 

~<. The figure ACDE is a cyclic quadrilateral. 
(Q.E.D.1) 

» 7 ABis a diameter 

~. m(Z ACB) = 90° -. m (4 ACE) = 90° 

„'. AE is a diameter of the circumcircle of the figure ACDE 


(Q.E.D.2) 
» 7 ACDE is a cyclic quadrilateral 


- m(Z4)2m(Z2) 

(they are drawn on DE and on one side of it). 

»"mí(zl1)2m(z2) n m(z4)2m(z 1) 

^ ED isa tangent to the circumcircle of A ABE 
(Q.E.D. 3) 


a = 


s A ABC is an equilateral triangle 

.. m (Z ACB) = 60° 

» ^ A DCE is an equilateral triangle 

7. m (4 CDE) = 60° 

-. m (4 ACB) = m (Z CDE) 

^. ACisa tangent-segment to the circle which 
passes through the vertices of A CED (First req.) 


SABC is an equilateral triangle‏ .' د 

Eis the midpoint of BC‏ و 

>. AE L BC 7. m (4 CEW) = 90° 

E is the midpoint of BC‏ و 

x. ED is a median in A BCD 

>< ED= 4 BC ~. m(4BDC)=90° (2) 

From (1) and (2): .. m (4 CEW) + m (4 BDC) = 180° 

«<. The figure CDWE is a cyclic quadrilateral 
(Second req.) 


a) 


»'- m (4 CEW) = 90° 
^. WC is the hypotenuse of A WEC 


-. The midpoint of the hypotenuse WC is the centre 
of the circle which passes through the vertices of 
the quadrilateral CDWE (Third req.) 





+: AD » AC are two tangent-segments to the circle M 
.. AD=AC 

+: AC د‎ AB are two tangent-segments to the circle N 
<. AC = AB .. AD=AC=AB (First req.) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tii]‏ 





Answers of Unit ®© 





^ AB =AD =5 cm. 
7 MD+NB=MN=6cm. 
-. The perimeter of the figure ABNMD 
=5+5+6+6=22cm. (Second req.) 
+ AC د‎ AB are two tangent-segments to the circle N 
.. NA bisects Z CNB (Third req.) 
7. m (Z ANC) = تقلا‎ = 55° 
^ m(Z ANC) = m (Z DAC) = 55° 
^ ADisa tangent-segment to the circle passing 
through the vertices of A ACN (Fourth req.) 


"m a, BENE 


E 6 
* A ABC is equilateral 
z. m(Z ABC) = m (4 ACB) = 60° 
^ m (4 ABD) = m (Z ACE) = 120° 
UABZBD 
.. m (4 BAD) =m (£ D) = l> 120" _ 39° 
similarly m (4 CAE) = m (Z E) = 30° 
.. m(Z BAD) = m (Z AEB) = 30° 
^s AD isa tangent to the circumcircle of A ABE 
(Q.ED.) 


— سبي 


AB = BC 

.. m (Z BAC) = m (Z BCA) 
7 BX isa tangent to the circle M 
-. m (Z XBC) (the tangency) 
-m(Z BAC) (the inscribed) 
z. m(Z XBC) = m (Z BCA) 
» they are alternate angles 

—. BX // CE 

' m (Z YBD) (the tangency) 
=m (Z DCB) (the inscribed) 
but m (4 YBE) = m(Z E) 

“. m(Z DCB) = m (£ E) 


^ BCisa tangent to the circle passing through the 
points C » D and E (Q.E.D. 2) 


(Q.E.D. 1) 


(alternate angles) 


EXC t pupils 


u = 
Construction : Draw AB 
Proof : 


=m (ZC) (the inscribed angle) 

»m(Z DAB) = m(Z DEB) 

(two inscribed angles subtended by the same arc BD) 
<. m(Z DEB) = m (Z C) but they are alternate angles 
- AC/ DE (Q.E.D.) 


E 


7 BC = BE 

^ m(BC) = m (BE) 

vm A) 

= 4 [m (86) -m 8811 

=4 [m (BE) -m(BE)] = a 60) 
=." m (4 DEB) the inscribed = + m (BD) 
.: m (£ A) = m(Z DEB) 


z. BEisa tangent-segment to the circle passing 
through the vertices of A ADE (Q.E.D.) 


Answers of exams on second part of unit five 


Jb 
(6Ja 





(Ja 
04 
lal) m ) A) = 40° 
[b] Prove by yourself. 


Sec 








(2) Prove by yourself. 








[a] Prove by yourself. 
[b] Prove by yourself. 


S — — 


[a] m (£ D) = 65° 





[b] Prove by yourself. 
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[a]x=9 و‎ y=17 
[b] Prove by yourself. 


جر 





E 





ajd 

















(8]c 





[a] (1) m (Z ABC) = 50° 
[b] CAB =8 em. 


" Pom 


[a] Prove by yourself. 
[b][1] m (4 ABC) = 70° 


(2) m (ABD) = 220° 
(2) right-angled at B 


(2) Prove by yourself. 





1jm(Z ABC) = 50° »m(Z BEC) = 50° 





(2) Prove by yourself 
9 

[a] (1] m (4 ABC) = 70° [8] m (Z ACD) = 35° 
[b] Prove by yourselft. 


Answers of accumulative basic skills 


(Ja (2)c (3]b 
b 712 
m 
18 




































































13) 
27 











se 


[a] Prove by yourself. 
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] |x Algebra and Probability 


Answers of quizzes 
of algebra and probability [b]a=6 
1 \ uiz (6 ) 
\ Quiz a ) Q 


w u 
We Bec Ba Ob Ba Jb 


[a] The S.S. = {(2 5 1)} 


[b] 63 cm? 


V Quiz (O) 
u 





H (2-:18-142ه]‎ 








[a] Prove by yourself 
„the common domain =R- {- 3 +0 +2 33} 


[b] The S.S. = {2.73 »- 0.73) 


\ Quiz T) 


ec (2)b Ga w 


E [a1 The s.S.= ]-66:-14( t)» Bb Be 
[b] Represent by yourself د‎ the roots are : - 2 2 E [a] The domain of n =R- {-2 38 a2} 


V Quiz (3) 


[b] Check by yourself. 


ma Bb Bb \ quiz (8) 
CES u 


(witness. E , 3:97) Gp Ba Be 


X Quiz (a) (E ta) The domain of n = R= {253} 5000-1 


u [b]a=-4 و‎ b=-35 


(Jc Ba e 


E iaa » b=6 





[b] Represent by yourself , then check 
algebraically by yourself 
ste S.S.= (G5- 0] 


V Quiz ® 


Bc (3)b 


\ Quiz (9) 


w 
[1a Ea 


C] [a] (2) The probability of occurring the event A 
=044 








(2) The probability of occurring the event B 
2022 
[b] The domain of n = IR - {0 56-6] 
moe 





Answers of Quizzes » 





m 2 4 ra 
Bal @4 Bt Of 
[b] The domain of n =R- {2 »—1 53] 


= 
"Ox 
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[a] Let the length be X cm. and the width be y cm. 


Answers of school book 
examinations in algebra and probability 


_ SCS لمعه‎ sau 


2x2 4 
X223 or X202 
^. The S.S. = {2.3 50.2} 

x-3 H 41 
(X-3)(X-4) X(X-4) 
7. The domain of n = IR — (3 »4 +0} 


SX 


“n 00 = 


e L‏ كد لد 
X‏ كن د لا MODE‏ 


[a]; X-y =0 
AX*exyey-227 
Substituting from (1) in (2) : 
ny + ر‎ +y = 7 
ر‎ =9 

Substituting in (1): . X=3 or 22-3 
^ The S.S. = (853) 4 (-35-3)) 


3y =7 
“y=3 or y=-3 


3*0 X43 
(X-3)(X?+3X+9)  X743X49 


<. The domain of n=R-{3 »—3} 


7naO0- 


(X+3)(X+1) 


3X49‏ دي 
(X-3) 987 43 X9)‏ 


inge 2+3 


»n (—-3) undefined because — 3# the domain of n 


T 


a) 
(2) 


..X=y +4 
3% 28=2(X+y) 
Substituting from (1) in (2) : 


oX+y=l4 


ny+t4+y=l4 
Substituting in (1): . 
^. The length = 9 cm. » the width = 5 cm. 


7. The area = 9 x 5 2 45 cm? 


2ے wn‏ 
د وج 0007 Ie:‏ 


x-2)x-1) 
xX(x-2) 


^. The domain of ^! =R- {0 > 1 +2} 
X=! 

x 
[2]: nw! 0923 


som! 20 


ant (X= 


43X2x-1 
S42Xz2-1 


SEES a 
ها‎ Co x? (1), 


7. The domain of n, =R- {0 » 1} 
1 
ره :به‎ ash (2 
XQ. xen) 
7nm092 
m 00 x- Don exeD 
7. The domain of nj =R- (0 » 1) 


om (=z © 


From (1) and (2) : .. رم‎ > n; 





DP(ANB)= 2 = 


EJP (A-B)= لج‎ 








[3] The probability of non-occurrence of the 


23. ل‎ 
eventA= $72 
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[a] ~ 2X-y=3 Snyz2x-3 
2X+2y=4 
Ga (4b Be Ba Substituting from (1) in (2) : 

















.. X+2(2X-3)=4 
8 كيت 6-6-4 4 جو‎ 
v3x*-5X41z20 NOUP 
Substituting in (1): ^ y= 1 
480-53 و‎ be-5 و‎ c=] 
X(X*3) | 2x 
Xet C5F-4x3x1 _ 5 2125-2 (X+3)(X-3) 2+3 
37 2x3 = 6 ~. The domain of n =R- (-3 +3 +0} 


B x uxo x43 
ار‎ TaT "30-3 


[b] ^ م‎ (X)= 





^ X=143 or X023 


7^. The S.S. = (1.43 +0.23} X(X+2) X+3 


EJ OO = Bae DD 


(X= 2) (X?+2X44) X43 


IB) vin) = (X= 2) (X+3) X242X44 ~. The domain of n=R- {2-2,3} 


^. The domain of n=R-{2 >—3} 


on(X)=1 
_ X(X-3)+ X43 _X?-3X+X+3 


ll nan AE ` «X-2)(x-3 — (K=2)(K-3) 


= X1-2x43 
la]; X-y=1 “.X=y +1 (D (X=2) (x=3) 


262 4y?=25 (2) | رما‎ eo x?-1 


— +3 
E (X72 X53 


Substituting from (1) in )2( : 

o Cyt y 225 

ny + 2y +1 +y*-25 =0 
w2y?+2y-24=0 5 y?+y-12=0 
^ (¥ -3( )y + 4 =0 

“ y=3 or y=-4 

Substituting in (1): “. X24 or X=-3 











^ The S.S.= (453) »(-3 »-4)} 





[bJ ŒP (AU B) P(A) + P(B)-P (AN B) From the graph : 
=0.3+0.6-0.2=0.7 ^ The S.S.={-1>1} 
(2)P(A-B)=P(A)-P(ANMB) 
=03-02=0.1 





401 
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Algebra and Probability 





Model examination for 2 B 


merge students @x (3) 

Gv لقا‎ 

@ os; ci |" pum 

4 second [second (8) {5} cte x D} ge 
(3)R- (15-1) P 


(9a 8 ee © {5} 
(4)b (5) 
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Answers of governorates 
examinations of algebra & probability 





[a] Let X and y be two real numbers 
ow X+y=40 
3X y=10 
Adding (1) and (2): .. 2 2-0 
Substituting in (1) : .'. y= 5 
7. The two ci numbers are 25 > 15 


2(X+2) 
nay +ع‎ 2( )2-2( 


©. The domain of n =R- {2 »- 2} 


[b] -- 


Substituting from (1) in Q2) : .* 
ny =l6 “y=4ory=-4 
+. The S.S. = {(3 54) 5(35-4)) 
2 
[b]: n, Q9 e — X — 
x?’ (x-1) 
*. The domain of n, =R- {0 +1} 


x'.xel 
Oe [Ed x-nog!sexen 


7. The domain of n, = IR— {1} 

mosg 

.. n, =n, (%9 for all the values 
of XER- {0,1} 


k n, ( x)= 


(X-2)(X?+2X+4) X+3 


fal n OOD  x!axea 
7. The domain of n=R-{2 »-3} »nQQ=1 
[b]2x?«5x-6-20  .a-225b-55c--6 


_ SSF -4«» 2 © 60 _ ك-‎ 3 
4 


X= 
2x2 

4 X=O09 or X=-3.4 

^ The S.S. = {0.9 »—3.4} 





[a] (1) P(A U B) = P(A) + P(B) - P (P N B) 
=0.7+05-03=09 
(2]P(A-B) = P(A) - P(A N B) 207 -03-04 
(31 Eu e 2+3 
D] : م‎ )00 - x, a 
>the domain of n^! =R- {0 »-3} 
(8) م‎ 00-4 
4X=X+3 


دون انم 





@a Be 





xX? 25 X$1= حرؤزايييو‎ 2 »b=-5 sc=1 


8 54د‎ × 2×1 _S N 
E 2x2 E E 
.. X= 2.28 or X2022 
^, The S.S. = (228 0.22} 
(x 2) (Xx - 2) (X+ 2) x-3 
b] -- mur 2X = cr 2) CE 
1 SOS (X= 2)(X7 42x44) X «2X44 
7, The domain of n =R- {2 »-2 »3} 


SCO و‎ x +2xX+4 
(x-2)(%? +2 x +4) (X+2)(X-3) 





[a] Let the lengths of the two sides of the right angle 
be Xcm. and y cm. 
x+y + 10-4 

=l4-y 
”ر + 7× و‎ = 0 


Oo X+y= 


Sans from (1) in (2) : <. (14— yy + y = 

7196-28 y « y! y! 100 =0 

By 2-8 y + 96 =0 (Dividing by 2) 

n y —14y+48=0 +. (y-6)(y-8)=0 

“y=6 y=8 

Substituting in (1): .. X=8 or X=6 

.‘. The side lengths of the right angle are 6 cm. 
and 8 cm. 


or 
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[b] - A » B are two mutually exclusive events 
^ P(A U B) =P (A) x P(B) - 0.2 +05 -7 
»P(A-B) = P(A) =0.2 





__ X(X-3) 
` (x-2)(x-3) 
LX-2)x-3 
X(x-3 


»the domain of n^! -IR- (0 53 52} 


+3 X— y = 5 (multiplying by 2) 
..6X-2y =0 

Adding (1) and (2) : .. 7 X= 4 
Substituting in (1) : ... y 1 

^ The S.S. = {(2 5 1)} 


7. The domain ofn=R- {1} n وم‎ - 30D 
on(xya=x 
5 2 0*3) 2-2 
"m0 T وي‎ X2) 
^. The domain of n, =R- [-2 »2] 

Xa a) 
NR 
(X+3)(x-3) 
(X-3)(X+2) 
.. The domain of n, =R- {3 »- 2] 


= X+3 Q 
"WO | 
From (1) and (2) : .'. nen, 


Because the domain of n, # the domain of n, 


433 Alexandria 


ae ny (y= 





(1) 
2و‎ + xysxy =7 (2) 
Substituting from (1) in (2): . y! «y^ «y? =27 
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3 =7 

“ y=3ory=-3 
Substituting in (1): .. X=3 or X=-3 
^ The S.S.= (8.33) C 35-3)) 


5 2QO-3 04) 
tire = Gaara 
7. The domain of n, =R- (- 1 5-4} 
on, 66 EY 
" 2-3) 1) 
us nOs Gane) 
<, The domain of n, =R- [- 1} >n, (%9) = X=3. 


X+1 
^n (y= n, (Xx) for all values 
of XxER-{-1,-4} 


2 y=9 





2x'«5x20  5.a225b255c-0 


a -5+ 6) -4%2x0 2-555 
i 2x2 4 
4X200rX2-25 


~ The S.S.= (0 »—2.5} 


2 LGX-008 + X0 X43 
jo E TH x «xui 


7. The domain of n =R- (0 > 1} (= 


=e 


[3] 2X * ys 1 ws y=l-2x (1) 
»X+2y=5 (2) 
Substituting from (1) in (2) : 
^ X+2(1-2X)=5 ^ X4+2-4XE5 
..-3X×=3 -1 
Substituting in (1): <. y 23 
.. The S.S.= (7 1 »3)} 


" = X(X=-1) x5 
[br nen (X= 1) Q1) X 1) (X45) 
.. The domain of n = iR - (15—15—5) 








x(x-2) 
(X—2) (X +2) 
xml 3a | OD 2) 
em me 
<. The domain of ^! =R- {0 52} 


2 
-1 X +2 
n EM 
, (00 x 


lal(3)7no9-7 
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2 
Een’ دحو‎ p xxm 


x 
.. xX +2=3X sx!-3x4220 
2 (X-2)(X-1) =0 

^ X= 2 (refused) or X= 1 


=3 


[b] A and B are mutually exclusive events 
^, P(A U B) =P (A) + P (B) 
^ = te Ls S 
^. P(B) 2 P(A U B) - P(A) = 75 371 


a El-Kalyoubia 


(gd (3e a Be‏ هلكا 


[a] (OP (A U B) =P (A) + P(B) - P (A N B) 
=0.8 + 0.7 -0.6 = 0.9 

(2)P (A) =1-P(A)=1-08=02 

[b] Let the length be X cm. and the width be y cm. 
^ X-y=4 
92 (X + y) = 28 (Dividing by 2) 
X+y= 4 
Adding (1) and (2 
Substituting in (1) : 


(0) 


2X=18 
MAyz5 
.'. The length = 9 cm. د‎ the width = 5 cm. 
^. The area of the rectangle = 9 x 5 = 5 cm? 


= 


[a] = x-y=0 oxXsy (a) 
× 4+Xy+y?=27 (2) 
Substituting from (1) in 2) : ^ y + y^ + y 227 
3 =7 وترم‎ 
Ayz3oryz-3 
Substituting in (1): .'. X=3 or X=-3 
^ The S.S.= (853) »(- 3 »-3)} 

X(X+2) 2 

m ELE XC TT MK 70m 

<. The domain of n = R- (3 »- 2} 

X(X+2) ةج كدي‎ X49 

X-3G 3x49) X42 





> 20) مو 
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[a] « 2x?-4x+1=0 
sas2sb=-45c=1 


. 6-421 42242 _ 2212 
nx. QOEM T 





2x2 


“ X=1.TorX=03 ~. TheS.S.={1.7 503} 


2x 
| (1) 


[b] n, تت - ون‎ 
7. The domain of n, =R- [- 2} 
| (2) 
[a] o )x'«2x44) (QX*3)(X-2) 
~. The domain of n =R- [2 »-3} 


20, 00 HDD 

7. The domain of n, = IR— {-2} 
x 

Er xe 

From (1) and (2): -. n, =n. 


+ The domain of f =R- {2 »k} 
£. where X22 .. xX? -Sx+m=0 
..4- 5 x2+m=0 .m=6 


1 x 
Pd 


= x 
“ $O= BHD 


^ Thedomainoff2iR-[253] 1-3 


: El-Sharkia ff 





X(X-2)=1 
“.a=lsb 
2t 


2278 


gu 


nXereY2 or 
^ The S.S.={1 +92 >1-¥2} 


“X= 
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xen, x'.2x«4 
XxX +1 ` (x-2080242x44) 
~. The domain of n =R- {2} 


L__X(x-2)+1 
on (X)=X+ — 


x-2 
2X'-2x«| (x-0(x-nD 
x-2 x-2 


[b] n (O) 7 





[a]. 2x-y23 (1) 
sX+2y=4 ..X=4-2y (2) 
Substituting from (2) in (1): 2. 2(4-2y)-y 53 
^ 8-4y-y=3 n 8-5y=3 
“-Sy=-S “ysl 
Substituting in (2) : .. X=2 
^ The S.S.={(2 51) 


sapo (X-3*3), = 20055) 
[b] n 00 = E+) RD 
^. The domain of n =R- [3 5-3 $5] 


Substituting from (1) in (2) : 
nx*'exQ-322 -^x'«2x-x!-2 
^"2X22 


^. The domain of n, =R- {0} 
n Qo 2 XL 


lo 


sv mn (Q= 
UMEN. 2) 
7. The domain of n, = R- {0} 


From (1) and (2): .'. n *n, 





[b] ^ The domain of n =R- (0 +4} 
n4+m=0 —smse-4 
a ame x the Bee: 
va): 2ے وک‎ < 
-35 


<0 


Ee 





(334 e Ba 


[a] - 2X-y 23 
3X+2y=4 / 4 X-24-2y 
Substituting from (2) in (1): .. 2 (4-2 y)-y=3 
“8-4y-y=3 ^n 8-Sy=3 
“-Sy=-5 ^Ayszl 
Substituting in (2): .'. X=2 
7 The S.S.= {(2 3 1)} 
[b] -3x^25x- 1 
sazs3sbze-55czl 
s xu 54C 5f -4x3x1 -53 


2x3 6 
s X= 1.43 or X=0.23 


7. The S.S. = {1.43 +0.23} 


[a] -- z (f) = {3} “.AIX=3 
XxX? -aX+9=0 53'-ax349-0 
..9-34+9=0  5-3a-2-18 
> 7 The domain of f =R- {2} 
MAU "bXe420 
.“.2b+4=0 ..2b= دمن‎ 
5 نين عر‎ 2x«4) , xX) «2x 4) 
[b] 00 = Saye axe DD 
^, The domain of n = R- (251505 - 3] 
X'a2x44 (2X4+3)(X-1) 2x43 
)کے ور‎ eK 
10) ca X(X?+2X+4) x 


fa] ^ n (%9 = 


(0) 


. 3% -5%+1=0 





.a=6 








MM‏ 199595 کے 
(X-3)(x-4) X(X-4)‏ 
The domain of n=R- {3 +4 50}‏ .~ 


X-4 X(X-4) Xx(x-4) 
»n (4) in undefined because 4% the domain of n 
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[b] = X+y=4 MAysá-X u 


! 
M m] AytX2X zx ENS x 
xy F y [a] - n CO 2 3 


Substituting from (1) in (2) : „. The domain of n = R- (2 »-2} 
..4-X+X=X(4-% n 4=4X-X? on (09 = XE 2-xG-2 
.. xX? -4X+4=0 .. (X=2)(X-2)=0 006-2( +2) 
“.X=2 ee ee 4x 
^ «xX-2(€*«2 —(x-2(942 
[b]-X-y-23 2. X=y43 a) 
»y-Xy=21 (2) 
Substituting from (1) in (2): =. y! -(y« 3) y 221 


Substituting in (1) : .' 
^ The SS.- (2 52)) 


8 _ (X+3)(X+2) n 2 
lal = Baye) ay -y +3y=21 


7. The domain of n, =R- (-2 > 1} 3y =1 sys] 
on, (x) = X43 a) Substituting in (1) : .“. X= 0 
pn O02 (X=5)(X+3) ^ The S.S. = {(10 > 7)} 


x-1 
(x-5(x-1 u — 
^. The domain of n, = 8-45 51] | 
1 Q 








on, (x)= Xt3 [a] ıı X! «2x-420 
: x-1 
From (1) and (2): .. n*n, 
because the domain of n, the domain of n, 
[b] Œ - P(A U B) =P (A) + P (B) - P (A N B) 
7. P(A N B) = P(A) + P(B) - P (A U B) 2 
AÁX2-06£45o0rxz-1 Ed. 
(E)P(B-A)- PG) - P'AQB) - L- The SS. (- 1 [5 -و‎ 1-35] 


g J _ (X-2) (X42) 

@)P(aUB)=1-P(AUB)=1-3=3 :اما‎ n, CO = وم بجت‎ 

7. The domain of n, =R- {-3 22} } 
(D 


1+2 
is E ae 


(x-3)x*2) 
(X+3)(X-3) 
7. The domain of n, = IR - (-3 »3} 

8 2 
يمه‎ 09 = Ed (2 
[a] © P(A U B) = P(A) + P(B)- P(A N B) " 

From (1) and (2) : .. n, & n, 

4082054 X-0.I “X=04 
» P(A-B) = P(A) P(A B8) =0.5 -0.1 =04 because the domain of n, # the domain of n, 


Os‏ يم "و 











x(x-24X x'-2x«x 


[b] + n ون‎ == FF 


۴ _ (X-DO+X+D | xX +X +1 
× nnes sete) د عو‎ 
دوع او‎ A = -. The domain of n = R— {0 +1 5-3] 
=D) ( ةع در‎ xen. x3 
„the domain of r^! = R- [05152] O ix Xaxi 
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1 Algebra and Probability 








[b] y=x+4 








x«-n) 
x? (x-2) 
7. The domain of n, =R- (0 » 2} | 
(0) 


E 
7 0= a 


0 | | ln, C= 





[64 (x-1) 
X(x-2)(x-2) 


7. The domain of n, =R- {0 2} | 
2) 


vn (y= 


x=! 
X (X= 2) 
From (1) and (2): .. وك رم‎ 


on, )00- 








2 = 
From the graph : .. The S.S. — ((0 »4)} Ib] 2x -4x«1-0 
4az25b-2-45c-1l 


8 El-Dakahlia f OE As'[CcaX-4x2x1 
w 


laj(1]b Ba (3)a 
[b] + 3x-y=5 a) “X= 1.71 orX=0.29 
sX+2y=4  —Xz4-2y @| The SS.= {1.71 5029] 
Substituting from (2) in (1): ~. 3(4-2y)—y=5 [5] 
.. 12-6y-y=5 ..-7y=-7 ES 
^ysl 
Substituting in (2) : .. X22 
^ The S.S. = (2 > 1)} م ةا‎ 


| ^ X=2 or X=-2 
fa] a Ba (3)d Substituting in (1) : .. y 22 or y=-2 


[bj-nQ9s XC XS .. The S.S.= {(2 52) 5725-2] 
7 )*-1()*+1( (X-D(x-5 x(x-2) 


^. The domain of n=R—{1 >- 1 35} لكان‎ paar ee 


(X= 2) (x? +2) 
x(x-2) 


s the domain of n^! =R- {0 +2} 


Substituting from (1) in (2) : .*. 


&-) «x-n x دون ألمت‎ 





[a] P (A U B) = P(A) + P (B) - P (A N B) 
=0.6+0.5-0.3=08 ns x42 
vP(B)SI-P(B)  .P(B)-1-05-0.5 i Ux 
XDXD 2(x-1) 5 X°-3X+2=0 
er X++ = (X-2)(X-1)=0 
<- The domain of n =R- (1) »n 09-2 <. X22 (refused) 
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9 


[b] مه‎ )00 7 





Answers of Final Examinations Ò 





ny +3y-10=0 ~ (y-2)(y+5)=0 
“y=2ory=-5 
Substituting in (2): X= 5 or X= —2 
Ga @a 7. The two numbers are : 5 و‎ 2 or—2 »—5 
(X+5)(X-1) 2245 
fa)“: 2X4y=1 ادو‎ 26 J 300 = رع قسن روم‎ 4 
XAS <. The domain of n = iR - {2 »-5} 





5 2 

Substituting from (1) in (2) : وه‎ 002 EHC D QX 12x44 
(X-2)(X +2 X +4) x+5 

nX42(1-23)55 ie 
oo X+2-4X=5 0 EE 
oxen DITORE 
Substituting in (1) : y =3 cm 
MORIA REID D SY »n (2) is undefined because 2 & the domain of n 
7 The S.S.={(- 153)) 


=2 


[b] ون وب‎ —E 3X49 
! (x+3) (x? -3 x9) ام‎ ECE 
^. The domain of n, = R- {=3} (X-3)x«3 (X+3)(X- 1) 
ON. a) ©. The domain of n=R- [3 »-3 1} 
n, C09 جد ع‎ E... © 
sa as ERU “eames 2583 
3) 
7. The domain of n, =R- (- 3} [b] CJP (A U B) = P(A) + P (B) -P (AN B) 
"cost 20440.5-02207 
, 8 
a. oes JP (A -B) P (A) =P (AB) 
= لا لك‎ Eu N 
[a] :3x?-6x 4120 
4az35bzs-65c-l 
. xo S2 260 ax 3x1 _ 64124 
icd 2x3 6 


Q b Ba (Jb Be 








64296 _ 3216 


6 3 


.. X= 182 0rxX=0.18 
The S.S. = (1.82 50.18} 

[b] ^ The domain of n = R- {3} 
^n AtX=3 2. x?-ax+9=0 


[a] = X- y 23 oo X=y+3 (1) 
22X+y=9 (2) 
Substituting from (1) in (2): ~. 2(y+3)+y=9 
S2y64yz9 A3y=3 “ysl 

“9-3a+9=0  --3a--18 7 a-6 a 

Substituting in (1): .'. X=4 


7 The S.S.= {(4 5 0] 
[2] Let the two numbers be X and y b + سمت دونو‎ 4 _ 243) 
رت‎ 0 (X-20*2 (KF 3( )2+2( 
2X-y=3 nXzys3 Q 7. The domain of n = IR - (2 »-2 »-3] 


Substituting from (2) in (1) : ~. (y +3) y = 10 :n007 xd t xad i xi =! 
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| 
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[a] X-y=0 ^Xzy 
»Xy=9 
Substituting from (1) in (2): 2. X 
sxeawo 
^ X=30rxX=-3 
Substituting in (1): "|. y=3 ory =- 
^ The S.S. = {(3 »3) 5(-35-3)] 


38 وج‎ (x-1) X+1 
Bine X«3 000 


7. The domain of n =R- {-3 +1 5-1) 
»n09s1 





Ia] (1) P (A U B) = P(A) + P(B) - P(A B) 
=0.3+06-0.2=07 
(2)P(A)=1—P(A)=1-03=07 


5 SEED اك‎ 
BE Xx-0Ox«n XP 4X41 
^ The domain of n =R-{1} 


2 
x= us TNT, 





5 21/0 2(:- 4» 1)-6( 


2x1 


147 


. X=3.65 or X= -— 1.65 
7. The S.S. = {3.65 ,— 1.65} 


5 a 12€ 
1 m 00-33) 


7. The domain of n, =R- (- 2} | ay 


"m (Qo uL 


i 2 0XO2) 
LE يد‎ 09 TG» o 
7. The domain of n, = R- {- 2} 

ee ر‎ OD = SAS 

From (1) and (2) : .. n 
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[a] '. The domain of n=R-{3} 
a GY-3a4+9=0 = 18-3a=0 
“-3a=-18 4az6 

[b] Let the length be X cm. and the width be yom. 
+, 2(X+y)=22 SAysdb--x (1) 
»Xy-224 Q) 
Substituting from (1) in 2) : .*. X (11 — X) = 4 
.'. 11 X- X? - 24 =0 (Multiplying by - 1) 

x'-ux«24-0 

(x-3)(x-8)-0 ^ X=30rx=8 
Substituting in (1): “. y e8ory =3 
7. The length = 8 cm. sthe width 23 cm. 


[a] + x*-2x-1=0 
“a=lsb=-25c=-1 
249 2)- 22YC2Y-4x1xC) sn 8 Een 


Emu 23; gram 
E. 


X= 


.. X=24 Or X= -—04 
<. The S.S.= {2.4 :-04( 


b. 2X Xe», XXX) 
EU TOP UE eS) BF 


~. The domain of n = iR - {051} 


2 
eT‏ کے اکت ےی فم 


اعد ةي x‏ 

u 

[a] ~ X+3y =7 “X=7-3y (1) 
25 X-y=3 (2) 
Substituting from (1) in (2): .. 5(7-3 y)-y=3 

-ISy-y=3 -l16yz-32 .yz-2 

Substituting in (1) : .. X= 1 
7. The SS. 2 {(1 »2)} 


nha XO ر‎ Hea 
اما‎ n O0 = c X3) * X3) XC 


7. The domain of n =R- {2 ,—2 53} 
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[a] (3) The probability that the number on the card is 


a multiple of 5 — 3 5 i 








The probability that the number on the card is 





a multiple of 5 = 4 = 4 





The probability that 5 number on the card is 


a multiple of 4 or 5 = 4 = i 


x43 
(x-3 (X+3) 


7, The domain of n, =R- (3 »-3) 


[b] © n, œ= 


on, 00 xL 
íUay00—— 

^ The domain of n, =R- {3} 

2, = xH 

O) =n, (X)‏ رمث 

for all the values of XER- (3 »-3] 


aa 3 

y XxXex-6 
xX +4=6X nx!-6xe4-0 
“a=lsb=-6,c=4 


me 6x'[C6y-4xIx4 _ 


2x! 


ان 8ے 
IN"‏ 





2 X=52o0rx=08 
. The S.S.= = 20.8} 


97 ي‎ XQ 2) 
vage xs (X43)(X-3) 


^, The domain of n =R- {3 5-350 5-2] 


22x „× +3()%-3( 2003) 
nOD T3" XD ^ X42 


[a] x=4-2y 


























From the graph : ~. The S.S. = {(2 » 1)} 


-2X44 (X=) (X45) 
(X42) (X7-2xX44) (X#2)(X-1) 


„. The domain ofn=R- (-2 » 1} 


[b]; nQQ= 


X+1  X+2 
OO =a to xe27! 





= (X42) 
lam CO= P رودي‎ 


7. The domain of n, =R- (- 2] | 
(1) 


30x40)‏ ريه 
The domain of n, = R - (- 2}‏ .^ 
2( 


کچ = 00 يده 


From (1) and (2): ^. n, =n, 
[b] = X-y=2 AXSyt2 (1) 
× +y?=20 (2 
Substituting from (1) in (2) : ~. (y + 2)? + y! = 20 
ta y +4 +4 + y - 0 
.. 2y°+ 4y- 16 =0 (Dividing by 2) 
ay? +2y-8=0 “(y+ 4) (y-2)=0 
= y=-4ory=2 
Substituting in (1): <“. X=-2orxX=4 
.. The S.S.= {(-2 5-4) (4 32)) 
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i 
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[a] :.: The domain of n =R- {5} 
.. (5-5 2+25 =0 
..-5a=- 50 “a= 10 
[b] Œ] P (A U B) = P(A) + P(B) - P(A N B) 
= 0.8 + 0.7-0.6 =0.9 
(2)P(A)=1~P(A)=1-08=02 


, ay 


[al(1]c (Ba @a 
ايليل‎ lo» ee xe 
. The domain of n = iR - {0 3 ji IL 


on (x) = $X* 3-2) 


(2 X+3)(X-2) _ (2X-3)(2X+3) 





X(X—3) ESED 
زعأ‎ 
lal (Je (Jd Be 


m ايده‎ 
[b] >. 0, =e 


7. The domain of n, =R- (0 $1) 

1 

rn 00 = لب‎ e 
XQCj x 

X(X=1) (KX? 4X41) 

^. The domain of n, =R- {0 »- 1} 

on, (X)= o 


on, (X= 


1 
36-1 
From (1) and (2) : . n 





لب 


0د ا +ع 3223-5 
c= 1‏ و ..a=39b=-5‏ 


5 31 4-:(21-5 5 ا 
2x3‏ 
X= 1.43 or X= 0.23‏ .. 


<. The S.S. = {1.43 50.23} 
Ib][1/z(n) = (-3) ..6-a(-3)=0 
..6+3a=0 — 5.3a--6 


112 


lajv nO zn, hia 
x'-2x-15 — 2x*6 
x'-9 x'-6x«9 
_ (X=5)(X43) — 243 
XIX (X-3(X-3 
d —— 9-3} 
2(x+3) 
n= 5 7'«X-3(x-3) 
2QX-3((-3)-2(x43) 
(X-3)(X-3) 
2X'-8x415-2x-6 
(x-3)(x-3) 
22X-00x49. (X-1)(x-9) 
(X-3(x-3 ^ x-3(x-5 


^no 





[a]. 3 2+ 2 بر‎ - 4 
5-لو2-3و‎ ~ x=3y+5 
Substituting from (2) in (1) : 
..3)3y +5(+2 =4 
.9y+15+2y=4 Ib yz-I 
Substituting in (2) : .٠. X22 
7 The SS. {(2 >- 1)} 

[b] - 2P(B) -P(B) ..2P(B)-1-P(B) 
2 3P(B)=1 + P=} 
CIP (A U B) = P(A) + P(B) - P(A 1 B) 

2 


214.124 = 2) 
pies Ei 


[2] - A > B are mutually exclusive events 
.. P(A B) =0 


E P(A UB) = P(A) +P(B)= 4 





= 


[a]: X-2y-120 
»x?-xy=0 
Substituting from (1) in (2) : 
“(2y+1P-Qy+ly=0 
eh Ay «aye 1 -2y!'-yz0 


nX-22y4d 


n2y43ys120 


2+ (2+ 60 syst or y=-1 


Substituting in (1): .. X20 or X=-1 
Thess. e ((0.- 1) c 15-0] 
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[b] agg <. The domain of n" = R- (0 »2} 
(x-3) 082) x!«2 


=i 
1 X - 3) (x* +2) an 000 
swt ون‎ +2 un x "T 
x(x-3) O 0$ 0923 E 
à i T= 
f The domain ara" =R- {0 53] +. x -3%+2=0 +. (X-2)(X-1)=0 
x +2 
X .. X =2 (refused) or X= 1 





[3]: 3x?25x-1 2 3x?-5x+4+1=0 


El-Beheira / 
^ a=3,b=-5>c=| 


Ge Ga ا5ال . علقا‎ 4×31 sedis 
E i 2x3 “6 
4X2143 or X=0.23 
fa] y-X-2 “y= ee +. The S.S.= {1.43 50.23} 
2 
عزو‎ +Xy-4=0 2x 
[b] ~ 1 O =D 
.. The domain of n, =R- {-2} 
1 
,ہر‎ 00 = XX. iD 
J ل‎ X(X#2) 
2 mO ux C+ 2) 





Substituting from (1) in (2) : 

2X? 4X(X+2)-4=0 

1x7 4+x742X-4=0 

22x! +2 X-4 =0 (Dividing by 2) 
nxÓ4x-220 

(x - 1)(x+2)=0 

x=] or xs-2 
Substituting in (1): “.y=3 or y=0 ig 

4 The 5و‎ = {(1 23) 5-2 50)) [a] v "OE ETAT XD 


(X-DOC ++ D, 2(x-D 1 : 1 
b] ~ = LL na -. The domain of n=R-— {3 +4 0 
[b] n (X) EPSE x XI: [35450] 


©. The domain of n = R- {1} »n (X) =2 


x 
x42 


From (1) and (2): ^. n, =n, 


DANC 


<. The domain of n, =R- [- 2} 
1 Q 








(OP (A) = 1- P(A) =1 -0.8202‏ [ط] 
(EJP (AU B) = P(A) + P(B) - P(Af1B)‏ 


[a] Let the measure of the first angle be X° 
=08+0.7-06=09 


s the measure of the second angle be y? 

x+y =° a)‏ ان 
X- y= 50° (2)‏ 
Adding (1) and (2) : —. 2 X=140° .. X=70°‏ 
Substituting in (1) : .. y = 20°‏ 





-. The measures of the two angles are 70° » 20° 
x(x-2) la] y=3x+4 
(x-2) 982) 


x |-2|-1|0 0 1 
وول‎ +2 a-i > TA 


X(X=2) 
413 


[b}(4) = )م‎ - 











(^ زم‎ Yo / إعدادى‎ Y / رياضيات (إجايات لقات)‎ wall 
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From the graph : 

^ The S.S.= (715) 

P LL XG-D x-5 
[b]: n OO - ري يم‎ 
^. The domain of n=R-{—1 1 55} 

NI" 1 XX-DeX«1 
nO = xy x-TT 4D 
QX-X4x4a 
+N- 
xxl 
(+(x 


la]: X?+3X+5=0 
asl sb=3,c=5 


xn BEV OPH FES -Bay 


2x1 2 


The S.S. = Ø 
Q-7) (X+7) X+7 
b a ——— G —À 
E 00 2 ري‎ 2 X 4) x-2 
<. The domain of n =R- (2 >-7} 
(X~7)(X+7) eet 
2 
me (x-2)x'«2x44) X47 
we NET 
x!«2x«4 


كد لتحا د رمم 





1-244 


2-202 
"(X43 X 
7. The domain of n, =R- (-3 2} 


X-6) _ X(X-3) (X+2) 


x(x!-9 X(X-3)X*3) 


.“. The domain of n, =R- {0 235-3} 
on, 09- X+2 


x43 
414 





nnn 
Because the domain of n, the domain of n, 

[b] Let X and y be two real numbers 
vXERyz9 4nys9-X (1) 
تر عرو‎ =5 Q) 
Substituting from (1) in (2): ~. X? - (9 — 202 = 45 
.. xX? = (81-18 X+X?)=45 
.. X?-81418X-Xx?=45 
“18 X= 126 MAX 
Substituting in(1): .. y =2 
~“. The two real numbers are : 7 2 


la] - Z(f) = (355) 
^ AtX=3 
..9a+3b+15=0 
AtX=5 
.. ax5 +b x5 +15=0 
..25a+5b+15=0 
..5a+b+3=0 
Subtracting (1) from (2) : 
4^42a-220 “asl 
Substituting in (1): ". 3 x1 +b+5 =0 
=n 3+b=-5 ^n b=-8 


.. ax3 +3 xb+15=0 
2 3a+b+5=0 (1) 


[b] ~ P(A) = P(A) 
*.2P(A)=1 
ل‎ P(B)=2 P(A) 


.. P(A)= 1 -P (A) 


^ P(A)= 4 


Es P(B)=3 x 
(BP (A UB) = P(A) + 


Ga @a Ba Bec 





vx-2x-220 
naslsbe-25c--2 
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241 


x.2sY€my-axixCm iem 2225 
5 ae 


=1293 
^ The S.S.={1 +43 51-435] 
sx 
[b] ^ n, 00-75 
^. The domain of n, =R- [-5] 


Jo 
jo 


^. The domain of n, =R- {-5} 
RETI 
From (1) (2): -- 


[a] ~ X+y=7 Myz7-X (D 


ax? 4y?=25 D 
Substituting from (1) in (2) : 
x? 447 =x) = 25 
ox? +49-14X+4+X7-25=0 
.. 2 x! - 14 X + 24 =0 (Dividing by 2) 
sx'-7X«1220 ~ (X-3)(X-4)=0 
^ X=3 or X=4 
Substituting in (1): ..y =4 or y=3 
7. The S.S. = (854) > (4»3)} 
gh oth 3x 
X(X-3)  (x43)(x-3) 
7. The domain of n = IR - {0 »3 »-3} 


2X QG83G-3 _ x43 
UnODX .* و چو‎ 


[a] P(A) = 1 -P(A) =1 -0.7 -3 
P(A - B) = P(A) - P(A) B) 
2 0.7-0.3 - 4 
P(A U B) =P (A) + P(B) - P (A N B) 
=0.7 +0.5 -0.3 =9 
[b] : Z (P = {5} 
-nXÉLI0xeaz0 
..25-50+ 0 


[b] <n (0= 





2 AtX=5 
^y -10x5+a=0 
^ a=25 





[a]y23-3x 



































From the graph : 
7. The ss.={@ 2-3)} 
X +X+1 (x-2)x 1) 
b]- -—— MEE E EE 
In C9 (x-1)(X7 4X41) X- (X+ 1) 
7. The domain of n=R- {1 »-1} 


[a] :3x?-5x«120 
sa-23»be-55c-l 
35-4 ×31 52113 
2x3 | 6 
n X=140rX=02 


^ The S.S.= (1.4502) 
" nog- X207 2x4, +تير‎ 2+4 
(x-3)x-2) x-3 
7. The domain of n =R- (3 :2) 
x-207*2x«4). 
(X-3)x-2) 


X= 


x-3 20 


ən (X)= ے کے‎ 
xX +2X+4 





[a] 2X+y=1 (1) 
3X+2y=5 AX-5-2y (2) 
Substituting from (2) in (1): .. 2 (5-2 y)+y=1 
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^ 10-4y+y=l 

ye3 

Substituting in (2): .. X=- 1 

^ The S.S.= (7 153)) 

" 2-543 — 26-3 

O< ODED) G-D 

7. The domain of n =R- (3 ,-3 ,5} 
=X-5 2(X-5  x-s 

nOO= E ري‎ x3 


“-3y=-9 





XxX-3. 
X-3 





u 


[a] ~ X+y =2 
ul 


Substituting in (1) from (2): .. 222 Xy 
1 
“Xy=l “XS 
x y 


(0) 
nLXeys2Xy (2) 


Substituting in (1) : l +y=2 


Multiplying by y : 
ay -2y+1=0 
“ysl 
Substituting in (1): ؛.‎ X21 
.. The 55. {(1 > 0) 
xi 
[b] ^ n, 00 iy 
~<. The domain of n, =R- {0 »1} 
g مات‎ | 
Seog eae 
t xoc -n) 
xQgO xen 
OX(X-DG8 xen 
7. The domain of n, =R- (0 > 1} 
يد‎ )20 > xu 
From (1) and (2) : .. n =n. 


[5] 


fa] n (%0) = 


(1) 


| (2) 


2 





× (X-2) 
(x-2) (x? +2) 


2v pL (X= 2) (X7 +2) 

BOE 7. RM 

^. The domain of n! =R- [0 » 2} 
8 

کک رون نوو 
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[b][1]P (A UB) = P(A) +P (B)— P(Af1B) 
= 0.3 + 06-27 
[2] P(A- B) =P (A)- P(A B) 
203-0220. 


(3)c Ga (3)c 














la] ~ 3X-y + 4-0 
2y=2X+3 
Substituting from (2) in (1) : 
2 3X-(2X+3)+4=0 
43x-2x-34420 
Substituting in (2) : .. y = | 
s The S.S.= (C150) 
[b] ١ n ون‎ CED) (XD XE 
(X-2)(X°+2xX44) X-2 
+. The domain of n «iR - {2 ;- 7) 


(X-7) (<+ 5-2 
n x لش‎ 
Ene (x-2)x 42x44) X*7 
3-8 
X «2X4 


4 peed 
QUU rea yg 


5 
[a] + x(x- 1) 25 ia o 
^ azlsbz-15c-2-5 


2 xo AVE -axixCs) _ 12120 
EU i<— ® 
~ X=28 or X=-18 


7 The S.S. = {2.8 +- 1.8} 


39 _ (X-2)(X+2) 
Bin C= (X+3) (X=2) 
X+2 


7. The domain of n, =R-{-3 +2} sn, = X 
xqx'-x-6 _ X(X-3)(K+2) 
"E 0,092 X90 2X-9 , xa-30002) 
2 X(x?—9) X (X= 3) +3) 

7. The domain of n, =R- (0 »3 »-3} 

X42 ` 

X43 
^nm 60 يم‎ 00 for all values 


of XER- [0535-352] 
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E 
[b] دوم بم‎ C 
a] X-y=2 E (D| + The domain of n, =R- {0 > 1) | 
a) 


Es 
xt+y'=20 2 __1 
qid D| (x 


xo xen 
xo-u) 

2 ividi Qo XOU xe no 

ve ay +4 y- 16 =0 (Dividing by 2) X(X-DOC*X«D 

deao ©. The domain of n, =R- {0 > 1} 

s (y +4) (y-2)=0 1 } (2) 

“y=-4 or y=2 


Substituting from (1) in (2) : 
n (y+ +y 220 يمد‎ )00- 
^h y -Ay«c44y -20-20 


جل 9097 


Substituting in (1) : from (1) and (2) : ~<. 


4 X2-200X24 
^ The S.S. = (725-4) (4 22)} i Lo 
[b] الع كنا‎ BE. 
oboe E page 25 88. Substituting from (1) in (2) : 
50+a=0 4 a=-50 ny + ر‎ +y 7 37 
My-9 “y=3 or y=-3 
sii 3 Substituting in (1): ^. X23 or X=-3 
(x-4)(x- E 
7 The SS.2 {(3 3) 5(- 35-3 
^. The domain of n «iR - (4 »3) 4 {6 »3) 9(-3 »-3)} 
X(X-2) 


۸)0 = لے‎ + = ttt x-3 va0076 ردي‎ 


[a] ^ nOQ9 7 


s Jm (x-2(x-10 
WPa 4 nato T 
s P(B) = 1 - P(B) 7. The domain of n! 2 iR — [0 »2 » 1] 


“1-4-4 


(2) (A U B) = P(A) + P (B) - P (A N B) 





[a] ~ 2x-y=5 
»Xyz4 
Adding (1) and (2: —3X29 .. 2-3 
Substituting in (2): .. y=1 


a d Be 5 a .XX*2 _ 20-3 
o نزوي ريم 2 00 5 لقا‎ 30-2 


+. The domain of n = R— {-2 »2 »3] 





x(x-1)=4 540 


“a=lsb=-1,c=-4 


ICD -4x1x(4) 117 
MESDETIESNEE LU pnm 





ex 


2x1 UM )مه‎ 
X-2260rX--1.6 


^ The S.S. = (26 >- 1.6} 


و 
(x-2) (X+3) X! +2xX+4‏ 

^. The domain of n = R- (2 5-3) » n Qo - 1 
117 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tos]‏ 





\ Algebra and Probability 








[b] P(A) 2 1 - P(A) 31-03-07 
P(A U B) =P (A) + P (B)-P (A N B) 
=0.3+06-0.2=07 


[Ma (4]b 





(5)c (a 








[a] e 2-2-0 sxa? a) 
jy '-3Xy4520 Q 
Substituting from (1) in (2): ؛.‎ y» -6y-5 =0 
^ (y-5)(y-1)=0 

“y=5 or y=1 

7 The S.S. = (2.55) 523 0] 


4 
“IOs — x 
7. The domain of n =R- {3} 
5-4 1 
Sees RET 





E 


lalf o92x^-2x«3 





From the graph : “. The S.S. = Ø 
_ (X+4)(X-3) 
~ (X44) (X41) 


"m _(X+4)(xX+1) 
di X4)(X-3) 


7. The domain of n! -:R- (74 535-1] 


=i nti 
om 00 - Fy 


"noo 








E 


[a] -2x?-5x41-20 
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z25bz-55c-l 

»2157-4 كر 

2x2‏ د 

<. X=228 or X=0.22 

7. The S.S. = (228 ,022) 

_ K+ (x? - X41) 
x(x -x+1( 

7. The domain of n, =R- {o} 


ex 


70,09 


| a) 


xX'(«Dnexer Qo non 
X(X7 sn xoc +1) 
7. The d. in of n, = R— {0 
e domain of n, {0} | Q 
x 


pen, (= 


on, ون‎ X41 


from (1) and (2): .'. n, =n 





حا 


P(A) 2 ١ - P(A) - 1 -0.8-2‏ لتاله] 
B)‏ ممم - [EJP (A U B) = P (A)  P(B)‏ 
9 .0= 0.6- 0.7+ 0.8= 
(OP(A-B)= P(A) P(A NB)‏ . 
0.2 = 0.8-0.6 = 
HÎ OE xaxa 7 ae‏ 
(X=3)(X7 43X49) x'«3x49‏ 
The domain of n =R- {3 »-2}‏ .^ 
X(X+2) X «3x49‏ 
(x-3) X^ + 3 <2+9( 3+2‏ 





“n0 = 

















a] Let e ar 
era; و6‎ x!'-5x«6 
x-4 
(x-2)(x-3) 
7. The domain of n, =R- {2 »3} 
2 
let n, (X) = M 
= x -9x 
- ع کت‎ E — 
OOO S XCD) 


> )رماث 








Answers of Final Examinations 5» 


~. The domain of n, =R- [0 »3 »- 3] EH 

~. The common domain = iR - {2 53 +0 ;—3] [a] م‎ 00 - 
[b] | y 22-7 sAyz7-2X (1) 

E EE gena eo 2 X-  .Qx-320x«5 

Substituting from (1) in (2) : nO TDD XOX- 

S2x'ex430-223)219 سكن‎ 

n2xex421-6x21 26-2 

a2x=5x+2=0 .Qx-1)x-2).0 | Mv X+2y=8 

axed or x-2 s3 X+y =9 (multiplying by —2) 

Substituting (1): “.y =6 or y=3 4-76X-2yz-18 


^ The s8.={(1 56) 2.3} mi anda) ecd neuen 


Substituting in (1) : .. y 23 


ay .s—X23. ,x-B8 0 aio 
[a] . nOn x 2. The S.S. = (2 »3)} 


B i = - jz 
d يسنا‎ ofn=R-{3 4} 
د سينا‎ - ^ 


[b] (1) The probebiliiyof the student succeeded in © c (8) b (3) d © c (5) d 
Math د‎ = == 
40 4 
(2) The probability or the ape succeeded in 
Science only = 25 = 10 [a] 3x-y=-4 


[3]The probability of the succeeded in one of j- 
them at least = 34 = 17 2y-2X=3 ~. y=3+2x 


— 20 Substituting from (2) in (1): 

| 2 3X-@G+2x)=-4 

[a] : 2x*-x-2=0 n3x-3-2x--4 
“.a=2 »b=-1 sc=-2 اددع‎ 


PEE ال تتا‎ Substituting in (2): +. y=1 


eae ^ TheSS.- (C151) 
ES 114.12 X41) Q3 e 
7 “ي ا‎ [b] n ون‎ = De ب‎ + 
^. X=128 or X=-0.78 (X-3)(X?°+3X+9) x'43x49 
©. The S.S. > (128 »— 0.78} ^. The domain of n =R- (3 :-3( 
x (X+1)(X%+3) x 43X49 
© me TT FETT n = x 
اذا‎ n, 00 > EDGED 10097 xT +3X49) 43خ‎ 
7. The domain of n, =R- {1 »- 1} | 
(1) 


x 
n 0= DGD 


2 کے کے‎ 
0< Fy SADR 7 o 


7. The domain of n, =R- (15-1) o 

O ts 2) ; i ci 

SO uen Substituting from (1) in (2): . (y + D? «y! 225 
nye2yeley!-2520 


X(X-3) 53 xQx-3) 
QX«3)x-2  Qx-3)0X«3) 


^. The domain of n = iR - {-3 22 203} 


























from (1) and (2): .. n, =n, 
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J. 2y? «2y 24-0 (Dividing by 2) 
ay+y-12=0 “(y-3) (y +4) =0 
“y=3 or y=4 
Substituting in(1): . X=4 or X-5 
.. The S.S. = {(4 53) 2(5 »4)} 
x(x-2) 
(x-2)x-1) 
(X-2)(X-1) 
X(X-2) 


7. The domain of n" =R- (052 51] 


م" 


es 


[a] 2x7-5x+1=0 
23bz-55cz1 


ss C5» -4x2x1 


2x2 


^ The S.S.= Qu EI 


[b] ^ nQ9 — 


دون لمن 


Mv ممص‎ DNE. C= 3) 
زم‎ 100 - EDGY RD A= 


~. The domain of n =R- {-2 52,53} 


سكب 2002 ر 


DE 
2(x+4) 
^. The domain of n, =R- t 4] 


fa] ^ n, Q9 7 


2 


.. The domain of n, = R— (- 4} | 


(nO) 


x 
2 


20 XQ) 
1 5:00 aed) 


Q 
from (1) and (2) : .'. n > و0‎ 


[b] - وى‎ Bare two mutually exclusive events 
7 P(A U B) = P(A) + P (B) 


New Valley M 


(5)c 








Ga jd 





la] n (0) = 


(x-2)(X*2) 
(X+ 2) X € 3) 
7. The domain of n =R- (-2 »-3} 


= 
بيد 500 


[b] x° ترب‎ 17 (1) 
درم 22-3 -لرو‎ «+3 (2) 
Substituting from (2) in (1) : +. X + (x +3) = 17 
nX +X +6xX+9= 17 
.. 2X? +6 X-8=0 (Dividing by 2) 
AX +3X-4 =0 ^ (X+4)(X-1)=0 
“X=-4 or X= 
Substituting in (2) : . 
^ The S.S.= (04 »—1) (154) 


W 7 -——— 


[a] 3x-2y=4 
+2و‎ 3-5 
Substituting from (2) in (1) 
4105-9y-2yz4 
Substituting in (2) : X 22 
^ The S.S. = (2.5 0] 
b] -- lis 


y=-l or y=4 


“-IWy=-l 


“=D (+2) 
7. The domain of n=R- {2 >-2 50} 





` XQO x10) 
7. The domain of n, =R- {0} 


1 
n 00 = لچک‎ | ° 


2 2 
snos DEED eae +1) 
D X(X +1) X(X +1) 





ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Toe]‏ 
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~ The domain ofn =R- {0} 
Q 


»n ون‎ - X 

fion and SS: ارات‎ 

à TN EE M 
by 100= E3 12-3 

^. The domain of n = IR - [0 :3[ 





3[8 )8( - ١ - -(هم)م‎ l-4 = 
FIRES P(A) + P(B)- 






































y 
From the graph : ~. 


D Soun sinai A 


ينا 
Ma (E Ble (a Bp‏ 











la] -- x-2x-6-0 
Mma=lsb=-29c=-6 
PEES EDELE ES] 
21 
22328 2 
=— 3 2 
4X29365 or X=- 1.65 
^. The S.S. = {3.65 1.65} 


2x? 
x ——— 
[b] ~ 00م‎ x PLURES 


7. The domain of n = iR - (-2 +0} 





X(X+2) x x +2x+4 
(X-2) 08 2X4) X+2 
^. The domain of n = R- (2 :-2( 


j "9= 


[b] ~ 2X-y=3 a) 
»X+2y=4 “ X=4-2y (2) 
Substituting from (2) in (1) : +. 2(4-2y) - y =3 
48-4y-y-3 n8-5y-3 
A-O5yz-5 “ysl 
Substituting in (2): .. << 2 
^ The S.S. = {(2 50] 


"nO 





x 


Bl oos 


: co لت‎ ae E 2-1} } 0 


iin = 


x! -x+ l) 
x'oc«n 
T xw Xl) 
0X xenog- xen 
9 eth usted (05-1) } 8 
= XT 
from (1) and (2) : ~. n 
[b] - X-y=7 A X=y+7 a) 
»Xy=60 Q 
Substituting from (1) in (2) : <. (y +7) y = 60 
sgh 60-0 2. (y+ 12)(y-5)=0 
=-12 or y=5 
Substituting in (1): ^. X2—5 or X=12 
^ The S.S. = {(—5 +- 12) »(12 »5)} 


X+! X+2 


ia ذا‎ n Osa جع‎ 0-3 
7. The domain of n = R- {-2 »- 1 +2} 


»7nQ92 
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Substituting from (1) in 2) : ~. y? = 16 
“y=4 or y=-4 


_ X-2-x-2 
` (+2 (X=2) Substituting in (1): “. X24 or X=-4 
^ The S.S.= ((4 +4) »(-4 5-4) 
x 
x'x-n) 
7. The domain of n, = R - (0 » 1] | di 


PN ER 
(X+2)(X=2) 


[b] - A and B are mutually exclusive events [b] ^ n, C0 - 
.. P(A U B) = P(A) + P(B) 
.. P(B)=P (A U B)- P(A) = Û 1 = 1 
27 476 yn لچ روم‎ 


25 xo exei 
Z North Sinai A men, OD E 
u x= 


xo xeu) 


@e Be (sa @ لقا‎ 8b Tka) 


5 +. The domain of n, =R- (0 » 1] 


[a] [DP (A U B) = P (A) + P(B) = P(A N B) »mO x 

YT L 7 

2 429 200 from (1) and (2) : < 
[2]P(A- B) =P (A)- P(A MB) 

he 2 [5] 

E TG = ec 
ELS =1 ia] E ao M rm 
[b] n, CO= x xe») 


3 .. The domain of n -IR- {1} 
^. The domain of n, =R- {3 ;-3] (x=1)(x-1) ESO _ 
oe 1 sns x +X | 
ro 00 = GE RD x 
7. The domain of n, = R- {0} Ib)x-4-y 
^. The common domain =R- (3 »-3 »0} 


[a] = x'-2x-4-0 
..a=lsb=-2,c=-4 


20-27-4 x11x4) _ 220 


لت ا 
2 


2 








..X=324 or X=-14 
^. The S.S. = (324 »— 1.24} 


X(x-2) 2(X43) 
(X-2)(X+2) (X+3)(X+2) 


-. The domain of n=R- (2 »-2 »-3]) 
»nQ9s x * 2 2X*2.114 


X42 2+2 +2 7 
35 INETITEN 


la] © X-y-0 nx-y « | لله‎ 
»Xy=16 2|. (25 a (35 (se (5) 
122 
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"nOO- 




















From the graph : . the S.S. = ((2 »2)} 











Answers of Final Examinations » 





ES: 2. X (€-2) 
e PM I ٠ ون‎ E 
als asy 


2X+2y=4 a x=4-2y 
Substituting from (2) in (1) : Ars domain. fnr '=R- {0,2,3} 
“24-2 ل(‎ =3 48-4y-y-3 Woa 

n 8-5y=3 esya — ym لعا‎ $'0o922 


ar حون‎ 


Substituting in (2) : ". X =2 $X-32s2xX 
7 The SS. = (2 » 1)} 





P _ (X-2) GC 42X44) X43 
bl x-2093 5 X+4 


7. The domain of n=R- {2 »- 3} 
on(xM=l 
IbJ(3]P (A U B) = P(A) + P (B) - P (A N B) 
= 0.3 +0.6 -0.2 =7 
id (8)P(A- B) =P (A)—P (A NB) = 0.3-0.2 =0.1 
“a=lsb=-lsc=-4 
X. i ie uu 
4X2256 orX=- 1.56 (3a Be Ba @b Be a 
2 
[b] n, د ون‎ EDGE -xe m [2] 
XQC -X+i) Ía] ~ 


^. The domain of n, =R- {0} a 1 
lx (1) MAXGI-3X20 .“X“+3X+1 =0 
on, لخ(‎ 


x ^Aazlsbz35c-l 
sn ون‎ = AMEX HL xetot en 5 -32(GY-4xix1 _ -3 +15 
P x(x +1) xo +1) a Se 28 
^. The domain of n, =R- {0} 2 4X2-038 or X=—2.62 
on, 092 ليك‎ | e The S.S. = {- 0.38 :- 2.62} 


x-Do-«I 
From (1) and 2) : 2. n, = nı [b] v noo = SERED 


2 
7. The domain of n=R-{0>1} 


noo 2 XL 


[a] .: X-y=1 = X=y+l (1) uU ~ 
ر‎ + =25 (2) 2 x-1 . o x(«-5 
Substituting from (1) in 2) : ~. (y + 1) y? 225 “Dat Xx-«Dne-5 


y+ 1 + -25 =0 7. The domain of n=R-{1 5-135 50}‏ 2+ ر 





x + + 3 -0 (Multiplying by X) 





n2y 42y-2420 "EE xXEDOx-5 10 
nyey-I122 9 5-7 )00-1()*+1(  x(x-5 x 
Aq +4) y-2) 0 [b] Let the two positive numbers be X and y 
“y=-4 or y=3 2 say sid 
Substituting in(1): .. X2—3 or X=4 o y-2 


7 The S.S. (35-4) 9(4 53] substituting from (1) in (2) : 
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4^ 18 X= 108 
Substituting in (1) : .'. y 23 
.. The two positive numbers are : 6 3 


po o — 


[a] 


[b] ~ 


(1)P (A U B) =P (A) + P(B) - P(A NB) 
20340-02207 
(2)P(A- B) 2 P(A) - م‎ (A N B)=0.3 -0.2 -0.1 





"NN 
x'x-0 
7. The domain of n, =R- {0 » 1] | di 
n ax 
xo + X41) _ 
xO =1) 
+, The domain of n, =R- (051) 
يده‎ )20 = xL 
From (1) and (2) : 


n, (X) 


X(T + + 1) 
X(X= 1) OF X1) 


| Q 


n= 


ig 





[a] n )20 = ax 


(X¥ 1) (X=2)— 
کک د‎ _ 
(X«0)(x-2) (x-Dx«1) 
^. The domain of n=R-{-1 5251} 


Au 8X 
nO GG» Xe 


_ 3X=(xX- 3x-X42 
0QGD(X-2) X+- 
2.205 D 
~ (#1) (XK=2) ~ 
X=4-y 


3 1 0 





1|3 [4 











From the graph : The S.S. = ((0 » 4)} 
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Answers of quizzes of \ Quiz ( 1 ) 
geometry u 
\ Quiz ( 1 ) (1)a (2)a (3)d 
Bg m (Z ACD) = 35° » m (4 ABC) = 55° 
V Quiz (8) 
8 u 
2$ |@e Ba Be 


5 Prove by yourself. 


Ta Eb 
a Prove by yourself. @a Be 
X Quiz (3) Bg 


Quiz (19)‏ \ ا 


Ba (3)b 


a Prove by yourself. u 


@e (a Ga 


X Quiz. (4) a Prove by yourself. 

w : 

m: B» .وى‎ |X Quiz (f) 
B Draw by yourself. u 

» number of circles = | @a Bb 

\ Quiz ( 5 ) 

wu (1) m (4 ACB) = 60° 

Ma (£)b Be (2) m (4 BDC) = 60° 


Prove by yourself. \ Quiz (2) 
Cb (2)a 
(En 5 Prove by yourself. 
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| Geometry 





Answers of school book 
examinations in geometry 


Mod 


w 
[1d 
زعا‎ 


[a] supplementary د‎ theoratical. 

[b] ~ XY // BD » AB is a transversal 
.. m(Z DBX) = m (4 BXY) (altemate angles) (1) 
>'v m (Z C) (inscribed) = m (Z ABD) (tangency) (2) 
From (1) and (2): +. m (4 C) = m(Z BXY) 
^. AXYC is a cyclic quadrilateral. (Q.E.D.) 


[a] -: AB » AC are two tangents to the smaller circle 

^ AB=AC 42x-3215 

^ 2X=18 ^ X=9 

„ AB» AD are two tangents to the greater circle 

.. AB=AD 4&y-2515 حيرت‎ 7 
[b] ' m(Z BDC) 2 m (4 BAC) 

(two inscribed angles subtended by BC) 

.. m (4 BDC) =30° 

7 m (BC) 22m (4 BAC) = 60° 

» ++ AB is a diameter in the circle M 

^. m (AB) = 180° 

^. m (AC) = 180° — 60° = 120° 

+: D is the midpoint of AC 





^ m(ÁD) = 120° = 60° (First req.) 
^ m (ZL ACD) = i m (AD) = + x 60° = 30° 
~<. m(Z CAB) =m (4 ACD) but they are alterante 


^. AB//DC. (Second req.) 





X is the midpoint of AB 
.. MX LAB ^. m (4 MXA) = 90° 
+: Y is the midpoint of AC 
<. MY LAC .. (2 MYA) = 90° 
From the quadrilateral AXMY : 
^. m (Z DMH) = 360° — (90° + 90° + 70°) = 110° 
(First req.) 
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+: AB=AC MX L AB MY LAC 

^ MX =MY د‎ MD=MH=r 

By subtracting : . XD = YH (Second req.) 
Ib] © م‎ (£ A) = 4 [m (AC) - m (BD)] 

^. 30° = -L [120° - m (6D)] 

ı. 60° = 120* -m (ÉD) ~. m (BB) = 120° — 60° 

^m (BD) = 60° (First req.) 

> m(BC) -m(DH) +. BC=DH 

by adding m (BD) to both sides 

.. m(€D)= m (FB) ~ m(4C)=m(4H) 

In A ACH : <. AC = AH >: BC= DH 

By sbutracting : .'. AB = AD 
[a] ~ 


(Second req.) 


DA and DB are two tangent-segments to the 
circle M at A and B 


^. DA = DB 
^ m(Zl)2m(zZ2) 
^ m(ZD) 
= 180°-2m(Z 1) 
In AABC: ~ AB=AC 
^ m(Z3)2m(z4) 
^ m(Z BAC) = 180° -2m(Z 4) 
»v ADisa tangent-segment to the circle 
«^. m (Z 4) (inscribed) =m (< 1) (tangency) (3) 
From (1) » (2) and (3): .. m (4 BAC) =m (Z D) 
7. AC is a tangent to the circle passing through 
the vertices of the A ABD (Q.E.D.) 
[b] In A AMB : ‘ AM = BM =r 
<. m(Z MBA) = m(Z MAB) = 20° 
“. Cis the midpoint of AB 
.. MCE LAB <. m (Z MCB) = 90° 
In A BCM : .. m (Z BMC) = 180° — (90° + 20°) = 70° 
> © m(Z BHD) = 4 m(Z BMD) = 
(inscribed and central angles subtended by BD) 
^ m(Z BHD) = 4 x 70° = 35° (First req.) 
InAAMB: ~ AM = BM =r 
>m(Z MAB) = m (4 MBA) = 20° 
-. m (Z AMB) = 180° - (20° + 20°) = 140° 
^ m (ADB) =m (< AMB) = 140° (Second req.) 


(2) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FEEL‏ 





Model 


wW 
(4) 
[4]c 


[a]  AB2 AC 

»>MDLAB »MELAC 

^ MD=ME ى‎ ١ MX=MY=r 

^4 DX =EY (Q.E.D.) 
[b] In A ABD: :.: AB- AD 

©. m (4 ABD) = m(Z ADB) = 30° 

- m(Z A) = 180° - 2 x 30° = 120° 

m (Z A) +m (ZC) = 120° + 60° = 180°‏ اد 

.. ABCD is a cyclic quadrilateral. (Q.E.D.) 


E 
[a] State by yourself. 
[b] ` E is the midpoint of BF 
سد‎ (FB) =m (BE) 
.. m(Z FAE) = m (Z BAE) 
»'« m (Z CBE) (tangency) = m (4 BAE) 
(inscribed) 








^ m (Z DAC) = m (Z DBC) 
and they are drawn on DC and on one side of it 
^. ABCD is a cyclic quadrilateral. 


gm 


+: AD » AF are two tangent-segments to the circle 
“ AD=AF=5cm. 
+: BD » BE are two tangent-segments to the circle 
^. BD=BE=4cm. 
+: CE د‎ CF are two tangent-segments to the circle 
.. CE=CF=3 cm. 
-. The perimeter of A ABC = 5 + 5 + 4+ 4+3+3 
.م 24 ع‎ (The req.) 
+: AF // DE د‎ AB is a transversal 
<. m (Z AED) = m (Z EAF) (alternate angles) 
«s m (Z C) (inscribed) = m (Z BAF) (tangency) 
^ m (Z C) =m (Z AED) 


-. DEBC is a cyclic quadrilateral. (Q.E.D.) 


Answers of Final Examinations > 





*: BCDE is a cyclic quadrilateral 
-. m (Z CBE) + m (Z D) = 180° 
.'. m (4 CBE) = 180° — 125° = 55° 
"+ AB » AC are two tangents to the circle 
.. AB=AC 
7^. In A ABC : m(Z ACB) =m (4 ABC) 


= 180" Wess. 
.. m (4 CBE) = m (4 ACB) = 55° 


and they are alternate angles 
-. AC // BE 
+s m (Z BEC) (inscribed) 
zm(Z ACB) (tangency) = 55° 
-. m (4 CBE) = m (Z BEC) = 55° 
~<. Ind CBE : CB = CE 


Model examination for th 


erge students 


(O diameter 
(3) equal 
180* 


(2) perpendicular to this chord 


(3)3 (5) infinite 


Ga 
@c 


Eja 
(lec 


Ex 
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x Geometry 





f Answers of governorates' V 
iY examinations of geometry WV 





{a] Mention by yourself. 
[b] ~ ABisa diameter in the circle M 
.. m (Z ACB) = 90° 
>» DELAD 
^. m (4 ADE) = 90° 
From (1) and (2) : 
^ m (4 ADE) = m (Z ACE) 
but they are drawn on AE and on one side of it 


(1) CFirst req.) 


Q) 


.'. The figure ACDE is a cyclic quadrilateral. 
(Second req.) 


893 ———— — 


[a] The measure of the arc = = x 360° = 120° 
(The req.) 


[b] = m(Z BAC) = + m (Z BMC) 
(inscribed and central angles subtended the 
same arc BC) 
.. m (4 BAC) = 4 x 80° = 40° 
°“ AB=AC 


^. m (4 ABC) د‎ m (4 ACB) = 180 —40* 


=70° 
^ (First req.) 
v m (BC) = m(Z M) = 80° 
^. m (BC the major) = 360° — 80° - 
(Second req.) 





MD ı1 AB MECB 
د‎ °. The sum of measures of the interior angles of 
the quadrilateral BDME = 360° 
.. m (4 DME) = 360° - (70° + 90° + 90°) = 110° 
(First req.) 
~ MD = ME + MD L AB + ME LCB 
.. AB = CB 
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(Second req.) 


[b] <~ AB » AC are two tangents. 
.. AB=AC 
<. m(Z ABC) = m (Z ACB) 
> BD // AC » BC is a transversal. 
-. m(Z DBC) 2 m (Z ACB) (alternate angles) (2) 
From (1) and (2) : 
^ m(Z ABC) 2 m (4 DBC) 
.. BC bisects Z ABD 


a) 





* The radius length of the smallest circle = 3 cm. 


v ADisa tangent to the circle at A 
.. m(Z ABC) (inscribed) = m (Z CAD) 
(tangency) = 50° 
37 AC = BC 
.. m(Z BAC) 2 m (Z ABC) = 50° 
»m(Z BEC) = m (4 BAC) = 50° 
(two inscribed angles subtended by BC) 
(First req.) 
» m (Z BEC) = m (Z ABC) = 50° 
.. BC isa tangent to the circle passing through 


the vertices of A BEO (Second req.) 


Eb @> (S Ba 





[a] : m (LA) = 4 m cz BMD) = 4 x 150° = 75° 
(inscribed and central angles subtened by BD) 
و‎ ^ ABCD is a cyclic quadrilateral. 


-. m(Z C) = 180° - 75° = 105° (The req.) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tie]‏ 





Answers of Final Examinations ^» 





[b] In A ABC 
n AB=AC 
v X is the he midpoint of AB 
- MX LAB 
.. MX =MY 


w m(Z B)=m(4 C) 





[a] Construction : 
Draw MX L BD 


^. The figure MXYN is a rectangle 
^. X is midpoint of BD 
> Y is midpoint of BE 
- DE=2 XY 

"^ DE=2 MN 


2. XY=MN 
(Q.E.D.) 

[b] *. “ABa ungen to the circle M 

- MAL AB *. m (4 MAB) = 90° 
InAMAB: ب‎ m(£ ABM) =30" »m (Z MAB)=90° 
.. BM =2 AM =2 x 8 = 16 cm 
7. (ABY = (BM) - (MAY = (16 
E vastum 


= AM x AB 
: 1531 BM 


هف 


(8) = 192 
(First req.) 


“ AC= 


a 
[a] — AB »AC are two tangent-segments to the circle 
^S AB=AC 
^ In A ABC : m (4 ABC) = m(Z ACB) 
5 180" - 50° =65° 
» * BCDE is a cyclic quadrilateral. 
^ m(Z EBC) +m (4 D) = 180° 
"^ m(Z EBC) = 180° — 115° = 65° 
^ m (4 ABC) = m(Z EBC) 
^ C bisects Z ABE 
- m (Z BEC) (inscribed) 
=m (4 ABC) (tangency) = 65° 
^ m (Z EBC) = m (Z BEC) 
^ In A BCE: CB = CE 


(Second req.) 





(Q.E.D.1) 


(Q.E.D.2) 


Ib] ~ 


£ ABE is an exterior angle of the cyclic 
quadrilateral ABCD 


<- m(Z D) = m (Z ABE) = 100° 
InAACD: 

" m(Z ACD) = 180° - (100° + 
<. m(Z ACD) = m(Z CAD) 

- CD-AD 

^ m (CD) =m (AD) 


H8 
[a] -- 


40°) = 40° 





m (Z ACB) = 4+ m (4 AMB) = 60° 
(inscribed and central angles subtended 
the same arc AB) 

.. ED #/ AB 

^m (AC) =m (BC) 

.. AC=BC 

From (1) and (2) : 

.. A CAB is an equilateral triangle. 


Q) 


(Q.E.D.) 


[b] In AA ADE » ACE 
m(Z DAE) 2 m(Z CAE) 
[sac 
AE is a common side 
^ A ADE = A ACE 
^ م‎ (4 ADE) =m (Z ACE) 
2'7 m(Z AFB) = m (Z ACB) 
(two inseribed angles subtended by AB) 
^ m(Z ADE) = m(Z EFB) 
~ DBFE is a cyclic quadrilateral. 


D Alexandria A 


(Q.E.D.) 


[1]b 





(2jd Ga [4b [s)d 


(6Je 








[a] - CDisa diameter in a circle M 
» AB = 10cm, » MH LAB 
<. AH = BH =5 cm. 
In A AHM :  m(Z AMH) = 30° 
> m (2 AHM) = 90° 
^S AM =2 AH = 10 cm 


^ CD=2 x 10=20 cm. (The req.) 
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\ Geometry 





[b] - The figure 
ABCD is a cyclic R$ 
quadrilateral. 6 
^ m(Z ABC) = 180° — 125° 
- 5“ 
+: EA د‎ EB are two tangents to 
the circle at A and B 
3 EA=EB 
^. m (£ EAB) = 180 70” .. 550 
E EA is a tangent to the circle at A 
^. m (4 EAB) (tangency) 
=m (Z ACB) (inscribed) = 55° 
From (1) and (2) : 
^ m (Z ACB) 2 m(Z ABC) = 55° 
.. AB=AC 


v mG درم‎ [m رعق‎ - m (8D)] 
.. 30° 2 4 [120° - m (BD)] 

60° = 120* — m (BD) 
^. m (BD) = 120° — 60° = 60° 
oom (BC) = m (DH) 
7. BC=DH 
By adding m (BD) to both sides. 


^m(CD)-m(HB) .m(ZC)-m(ZH) 


InA ACH: ~ AC=AH 
د80 و‎ DH 


By subtracting : AB = AD (Second req.) 


[b] In A ABD: 
UABZAD 
^ m (4 ABD) = m (Z ADB) = 30° 
^ m (Z A) = 180° - 2 x 30° = 120° 


^ m (Z A) + m(Z C) 120° + 60° = 180° 


+. ABCD is a cyclic quadrilateral. 
130 








[a] ~ m (4 ACB) = 4 m (4 AMB) = 60° 
(inscribed and central angles subtended the same 
arc AB) (1) 
~ CD/AB 
^ m (AČ) = m (BC) 
^ AC=BC 
From (1) and (2) : 

-. A CAB is equilateral. 
[b] Construction : 
Draw AB 
Proof : 
"t The figure ABCD is 
acyclic quadrilateral 
z^ m(Z BAD) = 180°— 70° = 110° 


» ^ The figure ABFE is a cyclic quadrilateral and 
> BAD is an exteroir angle of it 


.. m(Z F) =m (Z BAD) = 110° 

^ m(Z F) +m (< C) = 100? + 70° = 180° 
but they are two interior angles on the same 
side of the transversal FC 


+. CD // EF (Q.E.D) 


ست 


[a] In A ABC : 
w AC=BC 
~<. m(Z BAC) 2 m (4 ABC) = 65° 
~<. m (Z CAD) = 130° — 65° = 65° 
" m(Z B) = m(Z CAD) = 65° 
^ AD isa tangent to the circle passing through 
the vertices of the triangle ABC (Q.E.D.) 
[b] ~ 'AD is atangent 
- MD LAD ~<. m (Z MDA) = 90° 
2*7 His the midpoint of BC 
.. MH 1 BC ^ m (Z MHA) = 90° 
From the quadrilateral ADMH : 
-. m (Z DMH) = 360? — (56° + 90? + 90°) = 124° 
(The req.) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Tees]‏ 
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4 El-Kalyoubia Á 


(3a (3a A 





da Be 





~ AB/CD ~. m(&Č)=m (BD) = 50° 
~ m (4 BED) = } m (SD) 

.. (B y-5)° = له‎ x 50° =25° 

s By =5° + 25° = 30° 


^ y= 10° (The req.) 


^. We can draw two circles. 





7 X is a midpoint of AB 

.. MK LAB ^ m(Z MXA) = 90° (1) 
د‎ Y is a midpoint of AC 

«MY LAC ^. m(4 MYA) = 90° (2) 
From (1) and (2) : 

«^ m (4 MXA) =m (4 MYA) 
but they are drawn on ‘AM and on one side of it. 
^. AXYM is a cyclic quadrilateral. (Q.E.D.1) 
In AMAC : .:. MAZMC-r 

^ m(Z MCA) = m(Z MAC) 

s's AXYM is a cyclic quadrilateral. 

^ m(Z MXY)2m(Z MAY) 


^ m (4Z MXY) = m (ZL MCY) (Q.E.D.2) 


^" ABCD is a cyclic quadrilateral 
^ mM (Z A) + m(Z C) = 180° 


.. m(Z C) = 180° — 120° = 60° (First req.) 





<. m(Z FBC) 2 m (4 C) = 60° (alternate angles) 
.. m (4 EBC) = 65° + 60° = 125° 

+ ABCD is a cyclic quadrilateral. 
^ m(Z D) = m (Z EBC) = 125° 


fa] ^ The circle M f The circle N = (A +B} 
x. MN is the axis of symmetry of AB 
^ NAABD: 
DC is the axis of symmetry of AB 
^S AD = BD 
7 MX LAD +MY 1 BD 
.. MX=MY 


(Second req.) 





v ADisa tangent to the circle. 
<. m (Z DAB) (tangency) = m (4 ACB) 
(inscribed) (1) 
`“ XY // BC > YCisa transversal 
^ m(Z AYX) = m(Z ACB) 

(corresponding angles) (2) 
^. From (1) and (2): .. m(Z DAB) =m (4 AYX) 
E AD is a tangent to the circle passing 
through the points A » X and Y 


- 


[a] ‘. AC and AB are two tangent-segments to 
the circle M 


- AE L BC 7. m (4 CEM) = 90° 
» ` BD is a diameter in the circle M 

.. m (Z ECD) = 90° 

<. m (4 CEM) + m (Z ECD) = 180° 


(Q.E.D.) 





» but they are two interior angles in the same side 


of the transversal BC 
- AM // CD (QED) 


31) 
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[b] CM // AB د‎ MA isa transversal. 
.. m(Z MAB) = m (Z AMC) (alternate angles) 
os m (Z4 AMC) = 2 m (Z B) 
(central and inscribed angles subtended by AC) 
.. m (Z EAB) =2 m (4 B) 
s. m(Z EAB) > m(Z B) 
From A EAB: ~. BE» AE 


EES 


(2)a 


mb Oi (3e Ba Ba 


[a] + X is the midpoint of AB 
. MX LAB 
~ Y is the midpoint of AC 
MY L AC 
+s AB=AC 
9“ MD=ME=r 


..MX=MY 


.“.XD=YE (QED.) 


[b] ~ AB 0 AC are two tangent-segments to 

the circle. 

.. AB=AC 

.. In A ABC: 

m (£ ABC) = m (4 ACB) = 82° =70" دوو‎ 

و١.٠‎ BCDE is a cyclic quadrilateral. 

.. m (4 EBC) + m (Z D) = 180° 

<. m (4 EBC) = 180° - 125° = 55° 

^ m(Z ABC) = m (4 EBC) 

~. BC bisects Z ABE 


- = 


[a] + ABDC is a cyclic quadrilateral. 
^ m(ZA)-«*m(Z D) = 180° 
-. m (Z A) = 180° — 140° = 40 
> +: AB is a diameter. 
-. m (4 ACB) = 90° 
In A ABC: 
©. m(Z ABC) = 180° — (90° + 40°) = 50° 
(First req.) 





.. BD=CD 


In A BCD: 
7. m (4 CBD) = m (4 BCD) = 189149" — 29° 
.. m (BD) = 2 m (4 BCD) «2 x 20° = 40° 
< m (AB) = 180° 
~. m(ABD) = 180° + 40° = 220° (Second req.) 
b] - AD isa tangent to the circle 
* m (Z DAB) (tangen y) 
=m (Z ACB) (inscribed) 
-- XY / BC » YC is a transversal. 
<- m (Z AYX) = m (Z ACB) 
(corresponding angles) 
^. From (1) and (2) : 
^. m(Z DAB) = m (Z AYX) 
7. AD isa tangent to the circle which passes 
through the points A » X and Y (Q.E.D.) 


oe 


[a] «> m (BD) =2 m (£ DCB) =2 x 25° = 50° 
> * D is midpoint of (AB) 
~. m (AB) =2 x 50° = 100° 
7. m(Z AMB) = m (AB) = 100° 
* A ABC is equilateral. 
^ m(Z B) = 60* 
z^ m (Z D) = m(Z B) = 60° 
(two inscribed angles subtended by AC) 
>% AD- DE 


(The req.) 


^. A ADE is an equilateral triangle. 
‘~ m(Z DAE) = m (4 BAC) = 60° 
Subtracting Z BAE from both sides. 
- m(Z DAB) = m(Z EAC) 


(Q.E.D.1) 


(Q.E.D.2) 





[al =~ AB is a tangen-tsegment to the circle. 
+. MA LAB om (LA) = 90° 
yy =AM 
In A MAB:  tan(Z B) = AB 


| هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى FEE]‏ 
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In A MAB: - m (4 AMB) = 180° — (90° + 30°) 
= 60° 

>% m(Z XAB) = + m(Z AMB) 

(tangency and central angles) 

7 m (4 XAB) = 4 x 60° = 30° 

In A XAB: 

+: m(Z XAB) = m (4 XBA) 

^. A XAB is an isosceles triangle. 


[b] In AA ADE د‎ ACE: 
6 (4 DAE) = m (4 CAE) 


(Second req.) 


AD=AC 


AE is a common side 


^S AADE = A ACE 

^ m (4 ADE) = m(Z ACE) 

s's m (Z AFB) = m(Z ACB) 

(two inscribed angles subtended by AB) 
. م‎ (4 ADE) = m(Z EFB) 

-. DBFE is a cyclic quadrilateral. 


CNCITEA 


(QED) 


u 
1c  (8)a (3b @ Be fb 


g = e e 


[a] AB » AC are two tangent-segments to the 
circle M 


- ABLIMB; AC1MC 
.. m (Z BAC) = 360° — (90° + 90° + 90°) = 90° 
3MBzMC-r 

s. ABMC is a square. 

[b] In AAMB: ~ AM = MB-r 
^ m(Z MAB) =m (4 ABM) 
+: m(Z CAB) = m(Z MAB) 
-. m (Z CAB) = m (Z ABM) and they are 

alternate angles. 
<. AC // BM 
+: D is the midpoint of AC 
« MDLAC 
AC BM 
- DMLBM 





(Q.E.D) 


(Q.E.D) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tii]‏ 


fa] + AX » AZ are two tangent-segments 


^ AX =AZ=6cm. 
^ CZ=10-6=4cm. 
+: CY و‎ CZ are two tangent-segments 
^ CYzCZz4cm. 
-: BX » BY are two tangent-segments 
^ BX=BY 
+: The perimeter of A ABC = 24 cm. 
s- BX +BY +6 + 10 + 4 - 4 
.. BX+BY =4 ^ BX=2cm. 
“n AB=6+2=8cm. (First req.) 
`. (AC) = (10) = 100 
> (AB) + (BC) = (8) + (6)! = 100 = (AC) 
^, A ABC is a right-angled triangle at B. 
(Second req.) 


w AC = 10cm. 


[b] = m (AX) = m (AY) 
^ m(Z ACX)=m (4 ABY) 
and they are drawn on 
DE and on one side of it 
-. The figure BCED is a cyclic quadrilateral. 
(Q.E.D.1) 
<. m (4 DEB) =m (4 DCB) 
(drawn on DB and on one side of it) 
> m(4 XAB) = م‎ (4 XCB) 
(two inscribed angles subtended by XB) 
.. m(Z DEB) 2 m (Z XAB) (Q.E.D.2) 
{ 4 
[a] In AABC: -: CA=CB (1) 
..m(Z A) =m (Z B) 
XM ym 
AM BM 
.. XM = YM 
د‎ MX LDA MY LEB 
<. DA=EB 
Subtracting (2) from (1) : .. CD = CE 
[b] : AB is a diameter in the circle M 
<. m (4 ACB) = 90° 
-EDLAB 
<- m(Z FDA) = 90° 


- sin A= sin 8 


* AM = BM =r 


(2) 
(Q.E.D.) 





I 
A Geometry 





-. m (4 ACF) + m (4 FDA) = 90° + 90° = 180° 
-. The figure ADFC is a cyclic quadrilateral. 
(Q.E.D.1) 
~ EC isa tangent of the circle M 
-. m(Z ECB) (tangency) 2 m ( Z CAB) (inscribed) 
+: 4 CFE is an exterior angle of the cyclic 
quadrilateral ADFC 


^ m(Z CAB) =m (4 CFE) 

^ m(Z ECF) = m(Z CFE) 

In A ECF: .. A ECF is an isosceles triangle. 
(Q.E.D.2) 


D i‏ لي 


[a] Construction : 
Draw MD 
Proof : 


". BM is a diameter in 
the circle N 


^. m(Z MDB) = 90° 
.. CD = DB -4cm. 
In A ABC: 
^. (AC)? = (AB)? — (BO)? = (10) — (8) 
=100-64=36 

(The req.) 


- MDLBC 
2% MB=AM=5 cm. 


^ AC 26cm. 


y ADisa tangent to the circle 
-. m (Z DAB) (tangency) 
=m (Z ACB) (inscribed) 
+ XY // BC » YC is a transversal 
^ m(Z AYX) = m (Z ACB) 
(corresponding angles) 
From (1) and (2) : 
^ m(Z DAB) = m (Z AYX) 
M AD is a tangent to the circle passing through 
the points A > X and Y (Q.E.D.) 


EI-Gh 


[sa M (s) Wa 


[a] ~ 'AB // CD » AD is a transversal 
.. m(Z ADC) = m (Z BAD) = 20° 
(alternate angles) 
» m (Z AEC) = m (Z ADC) = 20° 
(two inscribed angles subtended by AC) 
3-7-0 3X7 


=9 (The req.) 


*: BD is a tangent-segment to the circle 





.. m (Z ABD) = 90° 
E is the midpoint of AC 
.. MEL AC ^. m (4 MED) = 90° 
<. m (4 MBD) + m (Z MED) = 90° + 90° = 180° 
~<. The figure MEDB ia a cyclic quadrilateral. 
(Q.E.D.1) 


+: Z BMX is an exterior angle of the cyclic 
quadrilateral MEDB 


«<. m(Z D)=m (4 BMX) 

» + m( BAX) د‎ 4 m(4 BMX) Z 
(inscribed and central angles subtended by XB) 
<- m(4BAX)= d m (4D) (Q.E.D.2) 


p N — 


[a] In A ABC: ' m (Z BAC) = 90° 


= es mm on 

.. tan B 5 - 13 

^ m(Z B) = 30° 

<. m(Z ABC) = m (4 DAC) = 30° 

a AD isa tangent to the circle passing through 


the vertices of A ABC (Q.E.D.) 


< AB د‎ AC are two tangent-segments of 
the circle 


.. AB=AC 
.. m (4 ABC) = m (4 ACB) 

+ AB // CD and BC is a transversal 
~. m(Z BCD) = m (Z ABC) 


a) 


Q 
(alternate angles) 

From (1) and (2) : -- m (4 BCD) = m (4 ACB) 

-. CB bisects Z ACD (Q.E.D) 
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[a] -- 2 AMB is an exterior angle of the A AMD 

^ m (4 AMB) = m (4 ADM) + m(Z DAM) 

<. 80° = 30° + m (4 DAM) 

-. m (4 DAM) = 80° — 30° = 50° 

In AADC: > DA=DC 

^ m(Z DCA) = m(Z DAC) = 50° 

^ m (4 ABD) = m (Z ACD) 

and they are drawn on AD and on one side of it 

~<. The figure ABCD is a cyclic quadrilateral. 

(Q.E.D.) 

[b] '.' X is the midpont of AB 

.. MX LAB 

» 7 Y is the midpoint of AC. 

.. MY LAC 

37 AB=AC 

MD=ME=r‏ د 

* XD=YE 


^ MXZMY 


(Q.E.D) 





E 


fa] «: m (AD) =2 m (4 ABD) = 2 x 22° = 44° 
ot m C) = + [m (BE) = m (&D)] 
? 4 [m (8E) - 44°] 
^72? = m (BE) - 44° 
^ m (BB) = 116° 


(The req.) 
+: m(Z BDC) = m (4 BAC) 
(two inscribed angles subtended by BC) 
.. m (Z BDC) = 30° 
v m (BC) = 2 m (4 BAC) = 60° 
» + AB is diameter in the circle M 
7. m (AB) = 180° 
7. m (AG) = 180° — 60° = 120° 
:و‎ Dis the midpoint of AC 
^m (AD) = 2% = 60° 
7 m(Z ACD) = 4 m (AD) = 1 x 60° = 30 
^. m(£ BAC) = m (4 ACD) but they are 
alternate angles 
^ DC/ AB 


(First req.) 


(Second req.) 








El-Dakahlia Á 
u 


[al(1]a Hc 
[b] ~ 2 ABH is an exterior angle of the cyclic 
quadrilateral ABCD 
- m(Z ADC) 2 m (Z ABH) = 110° 
InA ACD: 
١: m(Z ACD) = 180? — (110? + 35°) = 35° 
^ m(Z CAD) =m (4 ACD) -.CD=AD 
7. m (CD) = m (AD) (QE.D.) 


SE  AA— 
fal(1)c [2]a (3]a 
[b] +: AB , AC are two tangents to the circle 

^ AB=AC 

^ m(ZABC)«m(Z ACB) = 


lala 


2 


(First req.) 
". BCHD is a cyclic quadrilateral 
.. m(Z C) + m(Z D) = 180° 
.. m(Z C) = 180° - 125° = 55° 
* m (Z BHC) (inscribed) 
= m (4 ABC) (tangency) = 55° 
“. m(Z BCH) =m (4 BHC) 


In A BCH: £. CB = BH (Second req.) 





[a] Construction : 
Draw MC 
Proof : 
 CD//AB د‎ MY is a transversal 
^ m(Z MXC) + m(Z XMA) = 180° 
<. m(Z MXC) =90° 
.ı MX = d MY MY = MC 


. MX = ل‎ MC ~ m(4MCX)=30° 
m (Z AMC) = m (4 MCX) = 30° 
(alternate angles) 
7 m (AC) = m (4 AMC) = 30° 
(AY) m GL AMY) - 90* 
<. m (CY ) = 90° — 30° = 60° 


(First req.) 


(Second req.) 
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[b] ^ AB=AC 
»>MDLAB>MHLAC 
^. MD=MH 


s MX=MY=r ^. XD = HY (Q.E.D.) 





[a] + AO // DH د‎ AH is a transversal 
«^. m(Z HAO) = m (Z AHD) (alternate angles) (1) 
s's m(Z C) (inscribed) 

-m(Z BAO) (tangency) 
From (1) and (2) : 
^ m(Z C)=m(Z AHD) 
<. DHBC is a cyclic quadrilateral 


(2) 


(QED.) 
[b] Construction : 


Draw MA ; MC 


Proof : 


+: AB touches the smaller 
circle at C 


~ MC LAB 
"i AB is a chord of the greater circle 
MC 1 AB 
^. Cis the midpoint of AB 
.. AC= E 27 
+ AAMC is a right-angled at C 
7. (AC) 2 (MAY - (MOY 


Sy 


(IP =r =r r= 49 


^. The area of the part included between the two 
circles = The area of the greater circle — The area 
of the smaller circle = Jt 5 -7 5 =i (rf - E] 
= 22 x49 = 154 em? (The req.) 





fa]; m(Z ACB) = 4 m(Z AMB) 
(inscribed and central angles subtended the same 
arc AB) 


.. m GL ACB) = 4 x 120° = 60° 

- CDI AB. m(AC) =m (BC) 
^ AC = BC 

From (1) and (2) : 

-. A ABC is equilateral 
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a) 





(2) 








[b] Construction : 
Draw MB 
Proof : 

In A MAB: 
“ MA=MB =r +m (Z MAB) = 60° 
^. A AMB is equilateral 
= m (Z AMB) = 60° 
In A MBC: ~ MB =MC =r 
~ m(Z MBC) = m (Z MCB) = 70° 
„. m (Z CMB) = 180° — (70° + 70°) = 40° 
From (1) and (2) : 
.. m (Z AMC) = m (Z AMB) + m (4 CMB) 
= 60° + 40? = 100° (The req.) 


aby 


fb 


ro 


w 
(Je 


e 
[a] + m(Z A)» + m(4BMC)=x° 
(inscribed and central angles subtended by BC) 
» 7 The figure ABDC is a cyclic quadrilateral 
^ mM (Z A) +m (Z4 BDC) = 180° 
2 X+2X=180° ..3X= 180° 
^ X= 60° z^ m (Z A) = 60° 
[b] ~ m(Z A) 2 m(Z B) 
(two inscribed angles subtended by CD) 
əm(4 © = m (£ D) 
(two inscribed angles subtended by AB) 
~ EA= ED ^ m(4A)=m (4D) 
^ m(ZC)2m(Z B) 
.. EB = EC 


(3)c @a Sa (8)b 





(The req.) 


(Q.E.D.) 





[a] In AABC: 
s عمد هم‎ 
^ m (Z ABC) = m (4 ACB) 
» +: BX bisects (Z ABC) » CY bisects ) ACB) 
^ m(Z XBY)=m(Z YCX) 
and they are drawn on XY and on one side of it 


7. BCXY is a cyclic quadrilateral (Q.E.D.) 
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[b] ~ m (4 BAC) = Û m (BO) 
~. m(4 BAC) = 4 x 120° = 60° 
In A ABC: +, m (Z C) = 180° — (70° + 60°) = 50° 
.. m(Z DAB) =m (Zz C) = 50° 
(inscribed and tangency angles subtended by AB) 
(The req.) 


©. m(Z ADB) = 90* 
<. m(Z ADB) + m(Z ADN) > 90° 
In A NDB: -. NB> ND 


NECEM 


(Q.E.D) 





[a] ^ AC is a diameter of the circle. 
.. m (Z ABC) = 90° 
» 7 m(Z ABD) = 60° 
-. m (Z CBD) = 90° — 60° = 30° 
اد‎ m(Z ADB) =m (Z C) = 50° 
(two inscribed angles subtended by AB) 
In AABD: 
-. m (Z BAD) = 180? - (60° + 50°) = 70° 
(Second req.) 
A 


(First req.) 


[b] Construction : 


Draw MX » MY 

Proof : 

In the smaller circle M 

+: AB د‎ AC are two tangents 

» MX د‎ MY are two radii 

.. MX LAB;MY LAC 

„° MX ع‎ MY =r (radii of the smaller circle) 

^ AB=AC (Q.E.D) 





E 


AB د‎ AC are two tangent-segments to the 
greater circle 


n2X-3215 
2 X=9em. 


° AC > AD are two tangent-segments to the 
smaller circle 


sy-2215 


4A2X218 


^ y=17 em. (The req.) 
[b] Construction : 

Draw AD ; BD 

Proof : 


*. AB is a diameter of 
the circle 





(Jb 


[a] `~ E is the midpoint of AC 
.. MEL AC 
„ MD LAB >MD=ME 
.. AB=AC 


Gb (3)a 





aje ©ua 











(Q.E.D.) 


[b]  m(Z A) هل د‎ (4 BMC) 
(inscribed and cui angles subtended by $6) 
7 m(G A) = 4 x 100° = 50 
In A MBC: MB=MC=r 


^ m(Z MBC) =m (4 MCB) 


(First req.) 





= + (180° — 100°) = 40° 
(Second req.) 





-— 


[a] -- AB is a diameter of the circle 
-. m (Z AEB) = 90° 
» °. 4 AEB is an exterior angle of A AEC 
<. m(Z AEB) = m (Z CAE) + m (4 ACE) 
-. m(Z CAE) = 90* - 60° = 30° 


[b] ~ AD is a tangent to the circle 
- MDLAD <. m (Z ADM) = 90° 
- E is the midpoint of BC 
- ME LBC <. m (4 MEA) = 90° 
^. In the quadrilateral ADME : 
7. m (4 DME) = 360° — (90° + 90° + 70°) = 110° 
(The req.) 


(First req.) 


(Second req.) 





u 





[a] State by yourself. 
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[b] -: ABC is an equilateral triangle 7. In AAAXF د‎ CYE 
.. m (ZA) = 60° AX-CY 
<. m (Z D) = m (Z A) and they are bes 
drawn on BC and on one side of it mU AXP) =m (CVE) = 907 


^. ABCD is a cyclic quadrilateral. (Q.E.D.) .:. A AXF = ACYE AF = CE (Q.E.D.2) 





[b] m (£ A) = ل‎ [m (CE) - m (B5)] 
[a] m (AB) - 2 m (4 ADB) = 60* (First req) | — = 30°= } [120° - m 855] 
»m (Z DCB) = + [m (AD) + m (AB)] 7. 60° = 120° — m (BD) 


ies, 
= 4 [90° + 60°] =75° (Second req) ga ™ (BD) = 120° —60* = 60° (The req.) 





[b] ‘ AB + AC are two tangents to the circle. [5] 
^ AB = AC [a] In A ABC:  m(Z BAC) = 90* AC = } BC 
^ InAABC: <. m(Z B) = 30° 
m (£ ABC) = m (4 ACB) = 4 (180°—40°)=70° | +. m (2 C) = 180° — (90° + 30°) = 60° 

men (First req.) |. m, مح‎ (4 DAB) = 60° 

AB // CD و‎ BC is a transversal 

«<. m (4 BCD) = m (4 ABC) = 70* q) 


1 — 
fatiermateiengles) [b] `~ D is the midpoint of AB 
» °. m(Z BDC) (inscribed) 


=m (Z ABC) (tangency) = 70° .. MD 1 AB 7. m(Z ADM) = 90° 


s ADisa tangent to the circle passing through 
the vertices of AABC (Q.E.D.) 


From (1) and (2) : > °. Eis the midpoint of AC 
<. m(Z BCD) = m (Z BDC) .. MEL AC .. m (Z AEM) = 90° 
^ In A BCD: BC = BD (Second req.) From the quadrilateral MDAE : 
. m (4 DME) = 360° — (90° + 90° + 120°) = 60° 
bb) Port Said s% m(Z YMX)=m(Z DME) = 60°  (V.O.A) 
u = »MY=MX=r 
a Gc (3)b ^. A XMY is an equilateral triangle. (Q.E.D.) 
5 
[a] ‘. MF = ME (lengths of two radii) [a] In AAMC: © MA- MC-r 
;XF-2YE S MX = MY 7. m (4 MCA) =m (4 MAC) = 25° 
s MX LAB»MY1CD In A BMC: © MB = MC =r 
.. AB=CD (Q.E.D.1) ^. m (Z MCB) = m(Z MBC) = 45° 
= MX L AB From (1) and (2) : 
^. X is the midpoint of AB <. m(Z ACB) = m(Z MCA) + m (Z MCB) 
SAX = AB > MY LCD <- m (Z ACB) = 25° + 45° = 70° 
^. Y is the midpoinf of CD .. m (4 AMB) = 2 m (Z ACB) = 2 x 70? = 140° 
<- CY= 4 CD > AB=CD (central and inscribed angles subtended by AB) 
<. AX =CY (The req.) 
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`. ABCE is a cyclic quadrilateral 
^ m(Z XEA) - m(Z ABC) 
+: ABDF is a cyclic quadrilateral 
^. m (Z XFA) = m (4 ABD) 
+: m (Z ABC) + m (Z ABD) = 180° 
^ m(Z XEA) + m(Z XFA) = 180° 
.. AFXE is a cyclic quadrilateral. (Q.E.D.) 





“ AB د‎ AC are two tangent-segments to the 
greater circle 


.. AB=AC 
2-3 > 5 2 2X=18 
^ X=9em. 


+ AC د‎ AD are two tangent-segments to the 
smaller circle 


^S AC=AD n y-2=15 

^ y=17 em, (The req.) 

١.١ ABCD is a parallelogram 

^ AD = BC »' BE=AD 

^ BC = BE 

^ In A BCE: m(Z C) = m(Z BEC) 
+s m(Z C) 2 m(Z BAD) (from the 

parallelogram) 

^ m(Z BAD) = m(Z BED) and they are drawn 
on BD and on one side of it 

.'. The figure ABDE is a cyclic quadrilateral. 


(Q.E.D) 
P Damietta M 


Be (4b (ja 











[a] *. ADis a tangent 


.. MDLAD .. m (4 MDA) = 90° 

Eis a midpoint of BC‏ دو 

-. MELBC .. m(Z MEA) = 90° 

From the quadrilateral ADME 

.. m (4 DME) = 360° — (65° + 90° +90°) = 115° 
(The req.) 








^. We can draw two circles. 





[a] ~ m(Z BMC)=2m(ZA) 

(central and inscribed angles subtended by BC) 

.. m(Z BMC) =2 x 30° = 60° (First req.) 

In A MBC: ~ MB=MC=r 

əm (4 BMC) = 60° 

^. A MBC is equilateral. (Second req.) 
[b] -- AD// BC 

^s m(AB)-m(DC) ~ AB=DC 

> MXLAB MY LDC 

^ MX =MY (Q.E.D.) 


ه 
[a] -~ CB is a tangent‏ 
m(Z BAE) = m(Z CBE)‏ .<~ 
(inscribed and tangency angles subtended by BE)‏ 
v m (BE) =m (EA)‏ 
m(Z BAE) =m (4 EAF)‏ .. 
m (Z CBD) =m (4 CAD) and they are drawn‏ - 
on CD and on one side of it‏ 
ABCD is a cyclic quadrilateral (Q.E.D.)‏ .. 
m(Z XYZ) (tangency)‏ 7" 
=m (Z L) (inscribed) = 70°‏ 
XZ are two tangents‏ و XY‏ +- 
XY=XZ‏ < 
m (4 XYZ) =m (4 XZY) = 70°‏ ^ 
In A XYZ:‏ 
m (4 X) = 180? - 2 x 70° = 40° (First req.)‏ .<« 
InALZY: ~ YZ=LZ‏ 
m (4 LYZ) = m(Z L) = 70°‏ - 


m (4 LYZ) =m (4 XZY) and they are‏ د 
alternate angles.‏ 


-XZIuYL (Second req.) 
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fa] In ABC: 
‘ AC=BC 
^ m(4B)=m (4 CAB) (1) ” 
++: AB 4 CD » AC is transversal 
-. m (4 DCA) =m (4 CAB) (alternate angles) (2) 
From (1) and (2): ~. m (4 DCA) =m (4 B) 
Š CD is a tangent to the circle circumscribed 
about the triangle ABC (Q.E.D.) 
[b] ~ LMNE is a cyclic quadrilateral 
^ m(ZMLN)-m(Z MEN) = 35° (First req.) 
"7 m(Z ELN) = m(Z ELM) - m (Z MLN) 
-. m (Z ELN) = 80? — 35? = 45° 
<. m (Z EMN) = m (Z ELN) = 45° (Second req.) 


(5)b 





» mG ADE) = 4 m (Z AME) 
(inscribed and central angles subtended by AE) 
<. m (Z ADB) = له‎ x 70° = 35* (The req.) 





[a] -- AD/CB .. m (BD) = m (AC) 
^ m(Z BAD) = m (Z CDA) 
^ In A ADE : EA = ED 

[b] ~ 
EA = EB 
In AABE: 

7. m (4 EAB) = m (4 EBA) = Ê =50" = 65° 
» `“ m (4 ADC) (inscribed) 
= m (4 CAE) (tangency) = 115° 
^ m(Z BAC) = 115° - 65° = 50° 
"^ m(Z AEB) = m(Z BAC) 
^ ACisa tangent to the circle passing through 
the points A » B and E. (Q.E.D.) 


(Q.E.D.) 


EA و‎ EB are two tangents to the circle 





[a] Construction : 
Draw MC 
Proof : 
; MX LBC 
^. X is the midpoint of BC 
4^ XC=8 cm. 
In A XMC: 
"w m(Z CXM) = 90° و‎ CM =r= 10 cm. 
.. MX = (CMY - (XCF = 100-64 
-436-6cm. 


(First req.) 


^ 


ea 


^ XE=10-6=4cm. 

+: Dis the midpoint of AB 

~ MDLAB 

From the quadrilateral BDMX : 

-. m (Z ABC) = 360° — (90° + 90° + 110°) = 70° 
(Second req.) 

[b] -: BA isa tangent 
- MA L AB 7. m (4 BAM) = 90° 
InAAMB: m(Z AMB) = 180° — (90° + 20°) = 70° 
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[a] -~ ABCD is a cyclic quadrilateral 
<. m (4 ADC) = m(Z ABE) = 110° 
v m(Z ADB) = + m (AB) = 4 x 100° = 50° 
.. m (Z BDC) = 110° — 50° = 60° (The req.) 
v FB S FD are two tangents to the circle 
s. BF= DF =4cm. 
< AB = 10 + ل‎ = 14cm. 
“+ AB د‎ AC are two tangents to the circle 
^ AC =AB = l4 cm. 


EC=14-9=5cm. (The req.) 





+: X is the midpoint of AB 
- MX LAB 
"7 Y is the midpoint of AC 
- MY LAC >% MX=MY 
^M AB = AC 
In A ABC : د‎ m(Z C) = m (Z B) = 70° 
~. m (Z A) = 180° — (70° + 70°) = 40° (The req.) 
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[b] In AA ADE > ACE 
AD=AC 
86 (4 DAE) = m (Z CAE) 
AE is a common side 
s. A ADE =A ACE 
m (4 ADE) 2 m(Z ACE) 
:ا د‎ m(Z AFB) = m (Z ACB) 
(two inscribed angles subtended by AB) 
^ m (4 AFB) = m (Z ADE) 
<. BDEF is a cyclic quadrilateral. 


4a El-Beheira Á 


(8)c 





(3)b @b Be (8)a 


Q.E.D.) 





[a] * X is the midpoint of AC 
.. MXLAC 7. m (4 AXY) = 90* 
>: YBisa tangent to the circle 
: MBL BY ~. m (4 MBY)=90° 
„°. m(Z AXY) = m (Z ABY) and they are 

drawn on AY and on one side of it 
^. AXBY is a cyclic quadrilateral. 


[b] © CM // AB د‎ AM is a transversal 
.. m(Z CMA) = m (4 A) = 60° 
ننه‎ m( B) = 1 m (2 CMA) 
(two inscribed angles subtended by AC) 
z. m(LB)= 4 x 60° = 30° (The req.) 


[a] » m (4 B)=m (4 C) 
» v X is the midpoint of AB 
S MXLAC » MYLAC 
sS MX =MY 


(Q.E.D.) 





^ AB=AC 


[b] Construction : 
Draw AM > ME 
Proof : 
+: AB = BC = CD = DE = AE 


(The properties of the regular 
pentagon) 





<. m(AB)- m (BC) =m (ED) = m (DE) = m (AE) 
* measure of the circle = 360° 

vm (AB) = 3 = 72° 

AME) = m (AE) = 72°‏ 4( سد 

LR AXisa tangent to the circle at A 
s. m(Z MAX) = 90* 

similarly m (Z MEX) = 90° 

In the quadrilateral MAXE : 

-. m (Z AXE) = 360° — (72° + 90° + 90°) = 108° 


(Second req.) 
a 
[a] In A AMC: ~ AM=MC=r 
-. m (4 MAC) = m (4 ACM) 
«~ m ) 4 BAC) =m (Z MAC) 
<. m (4 BAC) =m (4 ACM) and they are 
alternate angles. 
.. AB // CM 
= D is the midpoint of AB 
.. MD LAB 
.. DM LCM 
- AC isa tangent 6 
the circle M at A 
.. MA LAC 
.. m(Z CAM) = 90° 


(First req.) 





*: BD is a tangent to 
the circle M at B 


~. MB L BD 
In AA CAM > EBM: 
0 (4 CAM) = m (Z EBM) = 90° 


E 


-. m (Z EBM) = 90° 


m(Z AMC) =m (4 BME)(V.O.A.) 
MA = MB (lengths of two radii) 


~<. The two triangles are congruent and we 
deduce that CM = EM 


„° XM = YM (lengths of two radii) 
و‎ by subtracting 
.. CX=YE 


[a] ~ XA > XB are two tangents to the circle 
.. XA= XB 


(Q.E.D.) 
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7 In A ABX 
m (Z XAB) = m (4 XBA) = 107—390 _ go 
و١‎ ABCD is a cyclic quadrilateral 

m (4 BAD) +m (4 DCB) = 180° 

7. m (4 BAD) = 180° — 115° = 65° 

7. m (4 XAB) = m (Z BAD) 


.. AB bisects Z DAX (QE.D.1) 


w m(Z ADB) (inscribed) 
=m (Z XAB) (tangency) = 65° 


<. m (Z4 BAD) =m (Z ADB) 


.. BD = BA (Q.E.D.2) 


[b] ~ AB=CD 
^ m (AB) = m (ED) 
Subtracting m (BD) from both sides 
.. m (AD) = m (BC) 
^ m (C ACD) =m(Z BAC) 
.". In A ACE: AE = CE 


.. A ACE is an isosceles triangle. 


[a] + AB2 CD 
»MELAB,MOLCD 
.. MEZ MO 0 X+2=6 
“ X=4em, (First req.) 
~ CD=AB =3 x4+4= 16cm. (Second req.) 


v m (LC) = 4 m(zZ AMB) 


2 
13 
3 


(inscribed and central angles 

subtended by AB) 

»v m(LA)= d ع)‎ BMC) = + x 130° = 65 
(inscribed and ental angles subtended by BC) 
-. m(Z B) = 180° — (45° + 65?) = 70° (The req.) 
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[a] Constraction : 
Draw MB 


Proof : 


B 


m AB is a tangent to the circle E 

.. MB LAB 

.. m (Z MBA) = 90° 

In AABM : 

m (Z BMA) = 180° — (90° + 40°) = 50° 

m (Z BDC) = 4 m (4 BMC) = 4 x 50° = 25° 

{inscribed and central angles subtended by BC) 

(The req.) 
[b] ~: X is the midpoint of AC 

.. MX.LAC ^. m(4 AXY) = 90* 

s% YBisa tangent to the circle 

- MBiBY 7. m (Z MBY) = 90° 

3 m(ZAXY)=m (4 ABY) and they are 
drawn on AY and on one side of it 


^. AXBY is a cyclic quadrilateral (Q.E.D.) 








[a] Construction : 
Draw XM > YM >ZM 
»AY و‎ 
Proof : 
~ XML AB + YM 1 BC 
:ZM LAC 
a XM=YM=ZM=r 
.. AB=BC=AC 
^. A ABC is an equilateral triangle (First req.) 
In A MYC: m(Z MYC) = 90° 
7 (YO) = (MO) - (MY)? = (a - (2)? = 12 
^ YC2 23cm. = BC 2 41]3 cm. 
7. The area of A ABC x BC x AY 
=} x43x6 
- 121/3 cm’. (Second req.) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى EEE]‏ 
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[b] m (4 BCD) = 4 m (4 BMD) ®© BeniSuet A 
(inscribed and central angles subtended by BD) 
~<- m (4 BCD) = ل‎ x 130° = 65° w 
- AB // CD » BÛ is a transversal We @a E & Ee 
7. m (4 ABC) = m (4 BCD) = 65° CE 
(alternate angles) [a] ; m (4 AMB) =2 m (4 ADB) 22 x 70° = 140° 
(central and inscribed angles subtended by AB) 
In A ABM : ~+ MC L AB 
>MA=MB=r 
.. m(ZAMC)= 4 m(Z AMB)= 4 x 140=70 
(The req.) 























AB د‎ AC are two tangent segments 
.. AB=AC 
^ m (4 ACB) = m (4 ABC) = 65° 
From (1) and (2) : 
^. m(Z ACB) =m (Z BCD) = 65° 
~. CB bisects Z ACD 
[b]  AB- CD 
EN >MX LAB NY LCD 
+: AD is a tangent to the circle = MX=NY » MX/NY 
حصن‎ (4 DAC) (tangency) 





. MXYN is a rectangle 
mz B) (inscribed) (D o 
. XY // BC » AB E 
is a transversal [a] «+ D is the midpoint of AB 
^ m(LAXY) e m(Z B) .. MD LAB سر‎ (Z ADM) = 90° 
(corresponding angles) , Eis the midpoint of AC 
From (1) and (2) : ؛.‎ m(Z AXY) = m (4 DAC) - MEL AC ^. m (4 AEM) = 90° 
^ ADisa tangent to the circle passing through -, ADME is a cyclic quadrilateral 
the points A » X and Y (Q.E.D.) -. m (Z DME) = 360° — (90° + 90° + 50°) = 130° 
7; X is the midpoint of AC (The req.) 
s MX LAG [b] ~ AB = BC 
^ m (4 CXM) = 90° .. m(Z BAC) = m(Z ACB) = 55° 


BD is a tangent to the circle » °“ m(Z BDC) = m (4 BAC) 55? and they are 
Ro ET drawn on BC and on one side of it 
.. BDL AB 


*. ABCD is a cyclic quadrilateral (Q.E.D.) 





^. m (Z DBM) = 90° í 
" m (2 CXM) +m (4 DBM) = 180° u 
^. XMBD is a cyclic quadrilateral (Q.E.D.1) | [a]  m (Z ACB) = 4 m(Z AMB) 


. 4 BMY is an exterior angle of the cyclic (inscribed and central angles subtended the same 
quadrilateral XMBD arc AB) 


=. m(Z BMY) = m (LZ D) s mG ACB) = } x 120° = 60° (D 
> mG BAY) = 4 m(Z BMY) "EDU AB p 

(inscribed and central angles subtended ^ m (AC) =m (BC) 

the same arc BY) z AC=BC Q 
From (1) and (2) : From (1) and (2) : 

s mG BAY) = d mı (£ D) (Q.E.D.2) - A CAB is an equilateral triangle. — (Q.E.D) 
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j Geometry 





[b] Construction : 
Draw BC 
Proof : 

7 AB» AC are wo 
tangents to the circle 
.. AB=AC 
~<. m (4 ABC) 2 m (Z ACB) 
.د‎ m(Z ABC) (tangency) 
=m (4 BDC) (inscribed) = 70° 
^ Ind ABC: 
m (4 A) = 180° - (70° + 70°) = 40° — (The req.) 


زعا 
AC are two langent-segments to the circle‏ د [a] > AB‏ 
AB=AC‏ ^ 
m (4 ABC) =m (4 ACB) (1)‏ .. 
In A BCD : ١: BC = BD‏ 
m(Z BDC) 2 m (Z BCD) (2)‏ .. 
m(Z BDC) (inscribed)‏ "'» 
=m (4 ABC) (tangency) (3)‏ 
From (1) » (2) and (3) :‏ 
m(ZA)2m(Z CBD)‏ ^ 
BD isa tangent to the circle passing through‏ .„ 
the vertices of A ABC (Q.E.D.)‏ 


DK 





[b] '. BC is a tangent to the circle 
.. AB 1 BC 
.. m (4 ABC) = 90° 
» E is the midpoint of AD 
.. MEL AD 
^. m (4 CEM) = 90° 
^. m (Z ABC) + m (Z CEM) = 180° 
<. EMBC is a cyclic quadrilateral (Q.E.D.) 











(4]b 























[a] X is the midpoint of AB 
< MX LAB 
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[b] 


[al 


[b] ~ 


Y is the midpoint of AC‏ و 

<. MY LAC 2% عمد قم‎ 

.“. MX=MY s% ME=MD =r 

^ XE=YD (Q.E.D.) 
InAABC: ' AB- AD 

7. m (Z ABD) = m (Z ADB) = 30° 

<. m (Z A) = 180° — 2 x 30° = 120° 

2% م‎ (Z A) + m(Z C) = 120°+ 60° = 180° 

^. ABCD is a cyclic quadrilateral (Q.E.D.) 





Construction : 
Draw AM 
Proof : 
.ı MDLAB 
.. m (4 MDB) = 90° 
2'7 X is the midpoint of BC 
- MX LBC 
<. m (Z MXB) = 90° 
In the quadrilateral MDXB : 
^. m (Z DMX) = 360° — (56° + 90° + 90°) = 124° 
(First req.) 

7 MDLAB 
7. D is the midpoint of AB 
^ AD=4cm. 
In A ADM: 
(MDY = (AM) —(AD) = (5) - (4) 225- 16-9 
^ MDz3cm. 
.. DE=5-3=2cm. (Second req.) 
ADisa tangent to the circle 
«<. m (Z DAB) (tangency) 

=m (Z ACB) (inscribed) 

XY // BC , YC is a transversal 

<. m(Z AYX) = m (Z ACB) 

(corresponding angles) 
^. From (1) and (2) : 
.. m (4 DAB) =m (4 AYX) 
n ADisa tangent to the circle passing through 

the points A » X and Y (Q.E.D) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتد اوله على مواقع أخرى Tess]‏ 
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AB=AC [a] ‘+ MN is the line of centres 
^m (AB) =m (AC) + AB is the common chord. 
^. m(Z AEB) = m (Z AEC) (Q.ED.) - ABLMN ^. m (4 BEN) = 90° 
vOXA » XB are two langents to the circle ماه‎ quadiliareral CDNE S 
^ XA= XB .. m (4 CDN) = 360° — (140° + 40° + 90°) = 90° 
^ m(LXAB) =m (£ XBA) 218975 70.55 (jj | 7 ND LCD 
:و‎ ABCD is a cyclic quadrilateral ~<. CD is a tangent to the circle Nat D (Q.E.D.) 
.. m (Z DAB) = 180° — 125° = 55° (2) | [b] : AB = CD (properties of the rectangle) 
From (1) and (2) : >: CESCD S AB = CE 
.. m(Z DAB) = m(Z XAB) (Q.E.D.) as m (AB) =m (CE) and adding m (BE) 
lo bolti sides. 
[a] Construction : سن‎ (AE) = m (BC) 
Draw MB hn i “a 
Proof : ig 
7 MA=MB =r ET [a] State by yourself. 
t MCL AB [b] ~~ XY » XZ are two tangents to the circle 
-. MC bisects Z AMB <“ XY=XZ 
7. m(4 AMC) = 4 m (4 AMB) ^s nA XYZ: 
> m(4 ADB) = 4 m (4 AMB) (2) m(Z XYZ) =m ) XZY) = 180*-30* — 65° 
(inscribed and central angles subtended by AB) و‎  YZDE is a cyclic quadrilateral 
^. From (1) and (2) : .. m(Z EYZ) + m (Z D) = 180° 
^. m (4 AMC) =m (4 ADB) (Q.E.D. z. m(Z EYZ) = 180°- 115° = 65° 
[b] ‘. In AA ADE > ACE A »  m (4 YEZ) (inscribed) 
AD=AC =m (Z XYZ) (tangency) = 65° 
[nionem 2 enm (IN ^ m(Z EYZ) = m(Z YEZ) 
‘AE is a common side NI ^ INO YZE:ZE=ZY 
<. A ADE = A ACE 
* mz ADE) - m (2 ACE) [a] In A ABC: «> m (4 B)» m(Z C) 
s m(Z AFB) = m(Z ACB) SABE 
(two inscribed angles subtended by AB) s% X is the midpoint of AB 
.. m (4 AFB) =m (4 ADE) <. MX L AB MY LAC 
<. BDEF is a cyclic quadrilateral. (Q.E.D.) .“. MX =MY (Q.E.D) 








[b] - XY is a tangent to the circle 
=» MYLXY ^ m (4 XYM) = 90° 
In AXYM: 
7. m (4 XMY) = 180° — (90° + 40°) = 50° 








(V i6) Yo / إعدادى‎ Y / رياضيت (إجایات لفات)‎ waked) (145: 
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»vm( YDC)= +m (2 YMO) 
(inscribed and central angles subtended by YC) 
+ m (4 YDC)= + x 50° = 25° (The req.) 





لقا 
[a] In A ABC : ~ CB- AC‏ 
m(Z BAC) = m (Z ABC) = 65°‏ .- 
m(Z CAD) = 130? — 65°= 65°‏ .<« 
١: m(Z ABC) = m (4 CAD) = 65°‏ 
ADisa tangent to the circle passing through‏ - 
the vertices of the triangle ABC (Q.E.D.)‏ 
AB is a transversal‏ د XY // BD‏ +‘ 


.. m(Z DBX)2 m(Z YXB) 
(alternate angles) 
əs m(Z C) (inscribed) 
= m (Z ABD) (tangency) 
From (1) and (2) : 
^ m(ZC)2m(Z YXB) 
^. AXYC is a cyclic quadrilateral. 


p sounes 
[2c Bd We (sS) pb 
me 09 ١ ذا‎ ١ ] © bee 


[1] m(ZAMB)2 90? ~. m (AB) = 90° 
vr-7cm. 
^. The length of AB = 


(Q.E.D.) 


[lb 


20 x 2 x 2 7-11 em. 
(The req.) 

w AB isa tangent 

.. MAL AB .. m (4 MAB) = 90° 

Eis the midpoint of DC‏ 7 و 

- MEL DC ^. m (4 MEB) = 90° 

From the quadrilateral ABEM : 

«<. m (Z EMA) = 360° — (50? + 90° + 90°) = 130° 
(The req.) 





[a] State by yourself. 
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"7 £ CBE is an exterior angle of the cyclic 
quadrilateral ABCD 


<. m (Z ADC) = m (4 CBE) = 85° 


- m (Z ADB) (inscribed) = 4 m (AB) 
= 1 x 110° = 55° 


<. m(Z BDC) = 85° - 55° = 30° (The req.) 





[a] - AB » CD are two tangents to the circles M » N 
In circle M 
BF- DF a) 
sin circle N: AF = CF (2) 
Subtracting (1) from (2) : 
.. AF- BF = CF- DF 
.. AB=CD 
[b] © 
.. MB LAB 
In AABM : 
z^ m(Z AMB) = 180° — (40° + 90°) = 50° 
> m(Z BDC) = 4 m (z BMC) 
(inscribed and central angles subtended by BC) 
^ m(Z BDC) = + x 50° = 25° (The req.) 


s 


[a] ~ AB = CD د‎ ME L AB; MF L CD 
.. ME = MF 
z^ X=4 em. 
١ © 0 - 3 ع 4 + 4ع‎ 16cm. 


(Q.E.D.) 
ABisa tangent to the circle 


-. m (4 ABM) = 90° 


2 X+2=6 
(First req.) 
(Second req.) 
[b] ~ XY // BD +s AB is a transversal 
- m(Z DBX) = m (Z BXY) 
(alternate angles) 
s ` m (Z C) (inscribed) 
=m (Z ABD) (tangency) 
From (1) and (2) : 
- m(ZC)«m(Z BXY) 


7. AX YC is a cyclic quadrilateral. (Q.E.D.) 
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[a] The measure of the arc = 45° x 2 = 90° 
»its length = Aes x 2 x i x7 
لاع‎ cm. (The req.) 
[b] + DB د‎ DA are two tangent to the circle M 
^ DBzZ DA 
> DC د‎ DA are two tangent to the circle N 
.. DC=DA (2) 


From (1) and (2) : .. DB = DC (Q.E.D.) 


-"- — T 


[a] Construction : 
Draw CD 
Proof: 
^ D is the midpoint of AG 
^ m (AD) = m (DC) = 40° 
+: AB is a diameter 
"m (BC) = 180° — (40° + 40°) = 100° 
" m (4 DAB)= 4 m (BD) = } (100° + 40°) 


(1) 


=1 x 140° 
=70° (First req.) 
سب‎ (4 DCB) = + m (BAD) = 4 (180° + 40°) 
= ل‎ × 220° = 0° 
(Second req.) 
[b] .: AB »AC are two chords in the circle. 
» X and Y are the two midpoints of AB and AC 
2. MXLAB;MYLAC 
^ m (4Z MXA) = 90° »m(Z MYA) = 90* 
In A MDE: © DE = MD = ME =r 
.. m (4 EMD) = 60° 
دده‎ m(Z XMY) =m (ZEMD) = 60° 
In the quadrilateral AXMY : 
-. m (4 BAC) = 360° — (90° + 90° + 60°) = 120° 
(The req.) 


(VO.A.) 





@ 
[a] ~ 
©. m (Z ACB) = 90° 
~<. m (4 ACE) = m (4 ADE) 


AB is a diameter of the circle. 


and they are drawn on 'AE and on one side of it 
-. ACDE is a cyclic quadrilateral. (Q.E.D) 
[b] Construction : 

Draw MX »MY 

Proof : 

+: AB د‎ AC are two tangents 

to the smaller circle. 
2 MX LAB MY LAC 
* MX = MY =r (radii of the smaller circle) 
S AB=AC (Q.E.D) 





*. ABCD is a cyclic quadr quadrilateral ilateral 
-. m(Z BAD) = 180° — 70° = 110° 


.: ABFE is a cyclic quadrilateral and Z BAD is 
exterior of it. 


^. m (£4 EFB) = m (4 BAD) = 110° (First req.) 
.. m (Z4 EFB) + m(Z BCD) = 110° + 70° = 180° 
and they are interior angle in the same side of FC 
.. CD / EF 
[b] ~ 
.. AB = AC 


(Second req.) 


AB > AC are tangent-segments to the circle 


7. m (4 ACB) = 180769... 60° 
^. m (Z BEC) (inscribed) 
=m (4 ACB) (tangency) = 60° 
`. EBCD is cyclic quadrilateral 
^. m (Z EBC) = 180° — 120° = 60° 
^. From (2) » (3) in A EBC: 
-. m (Z BCE) = 60° 
^. A BCE is equilateral (Q.E.D. 1) 


From (1) د‎ (3) : -- m (4 ACB) = m (Z EBC) and 
they are alternate angles 
العم‎ BE (Q.E.D.2) 
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COP (8e (S) Wa Ba (8$) 
a 


[a] - AB = CD 

MHL AB د‎ 818 LCD 
^ MHz ME 22+26 
^X-4cm. 

AABSCDZ3 x4+4= 16cm. (Second req.) 
+ AM // CD » MD is a transversal. 

.. m (4 CDM) + m (4 AMD) = 180° 


(two interior angles in the same side of 
the transversal) 


.. m (4 CDM) = 180° — 90° = 90° 
د‎ MD- ل‎ MB »MC-MB-r 
..MD= } MC .. m(Z MCD) = 30° 


>: AM// CD د‎ CM is a transversal. 

.. m (4 AMC) = m (4 MCD) = 30° 
(alternate angles) 

7. m (AG) = m (4 AMC) = 30° 


=— 


n AB , AC are two tangent segments 
عمد قم‎ 
سن‎ (4 ACB) = m (4 ABC) = 1807-30* دوم‎ 
-O fFimreq) 





(First req.) 


[b] 


(The req.) 





+ MC is a radius .. MCL AC 
^ m (4 ACM) = 90° 
.. m (4 BCM) = 90° — 65° = 25° 
"m (AX) = m (AY) 
<. m(ZACX)2m(ZABY) 

"^ They are drawn on 'HD and on one side of it. 


(Q.E.D.1) 


(Second req.) 


-. DBCH is a cyclic quadrilateral. 
^ m(Z DHB) = m (4 DCB) 

m(Z XCB) 2 m(Z XAB)‏ دو 
(two inscribed angles subtended by XB)‏ 

.. m(Z DHB) =m (4 XAB) (Q.E.D.2) 





«. There are two solutions. 

- BD/ XY 7 m (BC) =m (D) 
^. m (4 BAC) =m (4 DAC) 
+. AC bisects Z BAD 

» m(Z CBD) =m (4 DAC) 


(D 
(Q.E.D.1) 
(2) 
(inscribed angles subtended by CD) 
^ m (4 CBH) =m (4 BAH) 
.. BC isa tangent to the circle passing by the 
vertices of A ABH (Q.E.D.2) 


ي 


fa] -o AB // DC د‎ AD is a transversal to them. 
^ m(ZA)* m(Z D) = 180° 


but Z CEH is an exterior angle of the cyclic 
quadrilateral ABEH 


<. m(Z CEH) =m (4 A) 

From (1) and (2) : 

.. m(Z CEH) + m(Z D) = 180° 
.. HDCE is a cyclic quadrilateral. 


a) 


(Q.E.D.) 
[b] : m (BD The major) = 2 m (4 BCD) 
= 2 x 100° = 200° 
— 
7. m (BCD) = 360° — 200° = 160° 
»v m (HE) = m (LZ HME) = 50° 
1 — p 
^ m G.A) 3 [m (CD) - m (HB)] 


(The req.) 
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iale AB is a tangent to the circle. 
-MA LAB 7. m (4 MAB) = 90° 
In A ABM: 
“ (BM) = (AB) + (AM)? = (8) + (6) = 100 
M = 10 cm. 
»7 MA=MD=6cem. 
D=10-6=4cm. (The req.) 
[b] < ABCD is a cyclic quadrilateral. 
^ m (Z BCD) + m (Z BAD) = 180° 
^. m (Z BCD) = 180° — 120° = 60° 
»: BF // DC د‎ BC is a transversal. 
«^. m(Z CBF) 2 m (Z BCD) = 60° 
(alternate angles) 
.. m(Z CBE) = 60° + 55° = 115° 
» °. م‎ CBE is an exterior angle of a cyclic 
quadrilateral. 
-. m(Z ADC) = m(Z CBE) = 115? (Second req.) 


B 
[a] ' D is midpoint of AB 

.. MD LAB 

»* MEL AC »MD = ME 

^S AB=AC 

.. In â ABC: m(Z ACB) = m (4 ABC) = 65° 

.. m (4 BAC) = 180° — (65° + 65°) = 50° 

(The req.) 


(First req.) 





[b] a AB »AC are two tangents to the circle 
^ AB=AC 
^ ف ما‎ 86: 
m (£ ABC) = m ) ACB) = 1807-50... 65° 
»*: BCDE is a cyclic quadrilateral 
7. m (4 EBC) + m (4 D) = 180° 
<. m (4 EBC) = 180° — 115° = 65° 
^ m (Z ABC) = m (4 EBC) 
.. BC bisects 2 ABE 


u 


[a] + AB = CD (properties of the rectangle) 
»7 CE=CD - AB=CE 








7. m (AB) = m (CE) and adding m (BE) 
to both sides 
=. m (AE) =m (BC) 
.. AE = BC 
[b] : AD isa tangent to the circle. 
~<. m (Z DAB) (tangency) 
=m (Z ACB) (inscribed) 
+: XY // BC و‎ YC is a transversal. 
.. m(Z AYX) = m(Z ACB) 
(corresponding angles) 
From (1) and (2) : 
*. m ) 4 DAB) = m(Z AYX) 
4 AD is a tangent to the circle passing through 
the vertices of AAX Y (Q.E.D.) 





fa]; m(Z D)» i m (Z AMB) 

(inscribed and central angles substanded by AB) 
^ mG. D)= 4 x 140° = 70° 

„ ACIIDB » AD is transversal 
<. m(Z DAC) + m (4 D) = 180° 


(two interior angles in the same side of the 
transversal) 


-. m (Z DAC) = 180° — 70° = 110° (Second req.) 


(First req.) 


[b] In A ABD: + AB- AD 
^. m (4 BDA) = m (Z ABD) = 30° 
^. m (Z A) = 180° - (30° + 30°) = 120° 
s's m(Z DCE) =m (Z A) = 120° 
.. ABCD is a cyclic quadrilateral. 


: New valley A 


(2]d 


(Q.E.D. 


(1)b 


[a] ‘. ABCD is cyclic quadrilateral. 
<. m (4 ADC) = m (Z ABE) = 100° 
In AACD: 
<. m (Z ACD) = 180° - (100° + 40°) = 40° 
^. m(Z CAD) = m (Z ACD) 
<. m (CD) =m (AD) 





(34 [4  (s)a (s 











(QED) 
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| 
(\ Geometry 





[b] -- X is the midpoint of AB 
S MX LAB +. m (4 AXM) = 90° 
» 7 Y is the midpoint of AC 
« MY LAC 7. m(Z AYM) = 90° 
From the quadrilateral AXMY : 
m (Z DMH) = 360° — (90° + 90° + 70°) = 110° 
(First req.) 
S MXSMY 
^ XD- YH 
(Second req.) 


a = 


AD is a tangent to the circle. 
^. m (4 DAB) (tangency) 
=m (4 ACB) (inscribed) 
+ XY // BC » YC is a transversal. 
.. m (4 AYX) = m(Z ACB) 
(corresponding angles) (2) 


>% AB=AC 
»" MD=MH=r 


From (1) and (2) : 
^ m (4 DAB) 2 m (Z AYX) 
z^ AD is a tangent to the circle passing through 
the points A » X and Y (Q.E.D.) 
Ib] © m(Z BCD) = 4 m (4 BMD) 
(inscribed and central angles subteneded by BD) 
^ m (Z BCD) = 4 x 130° = 65° 


AB // CD د‎ BC is a transversal. 
.. m (4 ABC) = m (Z BCD) = 65° 

(altemate angles) (1) 
ندر‎ AB » AC are two tangent-segments 

.. AB=AC 

^ m(Z ACB) = m(Z ABC) = 65° 

From (1) and (2) : 

-. m (4 ACB) = m (Z BCD) = 65° 

~. CB bisects Z ACD 

InA ABC: 

m (Z A) = 180° — (65? + 65°) = 50° (Second req.) 
"u — X dw 
[a] ~ DE // BC 

(DB) = m (EC)‏ سد 

adding m (BC) to both sides. 
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(First req.) 








(DC) = m (EB)‏ سم 

<- m (4 DAC) =m (4 BAE) 

~ m (AX) =m (AY) 

<. m (4 ACX) =m (4 ABY) 
and they are drawn on ED 
and on one side of it. 

-. BCED is a cyclic 
quadrilateral. 

» 7 m(Z DEB) = m(Z DCB) 

» `. m(Z XCB) =m (Z XAB) dm 

(two inscribed angles subtended by XB) 
^ m(Z DEB) =m (4 XAB) (Q.E.D. 2) 


B  ————- 


[a] State by yourself. 


(Q.E.D. 1) 


[b] ‘. CD is a diameter in the circle. 
^. m (4 CXD) = 90° 
>. CDL AB 
-. m(Z BEC) = 90° 
<. m (4 CXD) 2 m (4 BEC) 
» > BEC is an exterior angle of the figure XYEC 
(Q.E.D. 1) 
(1) 
(2) 


^. XYEC is a cyclic quadrilateral. 
^ m(Z DYB) 2 m(Z XCD) 

m(Z DBX)2 m (4 XCD)‏ د 
(two inscribed angles subtended by XD )‏ 
From (1) and (2) :‏ 

^ m(Z DYB) 2 m(Z DBX) 


PZ) South Sinai 


Eb Be i a b 
a 
[a] «= m (AB) = 50° 
^ mG D)= 4 m (AB) = } x 50° = 25° 
E (First req.) 


(Q.E.D. 2) 





»m (Z AMB) = m (AB) = 50° 
[b] ~ m (BC) =m (AD) 

adding m (AC) to both sides 

.. m(AB)=m (ED) ~. AB=CD 


(Second req.) 


(Q.E.D.) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tess]‏ 








Ug *n2543-28cm. 
r += MN 
7. The two circles are touching externally. 
[b] < ABisa tangent-segment to the circle. 
» AC is a diameter of it. 
~ ABLAC 
^. m (4 BAC) = 90° 
>% m(Z ACD) = + m (Z AMD) 
(inscribed and central angles subtended by AD ) 
.. m (4 ACD) = له‎ x 60° = 30° Q 
InAABC: 
m (Z ABC) = 180° — (90° + 30°) = 60° (First req.) 
From (1) and (2) : 


(1) 


(Second req.) 


[a] In A ABC: 
.. AB=AC 
» v Dis midpoint of AB 
و‎ E is midpoint of AC 
^ MD=ME 
[b] In A ABE : AB = AE 
^ m (Z4 AEB) =m (4 B) 
»" m(ZD)2m(Z B) 
(properties of parallelogram) 
^ m (4 AEB) 2 m(Z D) 
~s. The figure AECD is a cyclic quadrilateral. 
(Q.E.D.) 


~m(ZB)=m(ZC) 





[a] *. AB s AC are two tangents to the circle. 
S AB=AC 
.. In AABC: 
m (4 ABC) = m (4 ACB) = 180 —50* د‎ 65° 
دو‎ BCDE is a cyclic quadrilateral. 
.. m (Z EBC) + m (Z D) = 180° 
~<. m(Z EBC) = 180* — 115° = 65? 





Answers of Final Examinations > 


z. m(Z ABC) = m (4 EBC) 
.. BC bisects Z ABE 
«s m (Z BEC) (inscribed) 
=m (Z ABC) (tangency) = 65° 
^. m(Z EBC) = m (4 BEC) 
^ In A BCE: CB = CE 
“~m (BC) = 2 m (Z A) = 2 x 30° = 60 
~ m (£ E) = 4 [m (AD) - m BC)] 
z. 50° = + [m (AD) - 60°] 
+. 100° = m (AD) - 60° 
^. m(AD) = 160° (First req.) 
= m(Z AFD) = + [m (AD) +m ($C)] 
7. m GL AFD) = 4 [160° + 60°] = 110° 
(Second req.) 


2 orth Sinai ff 


(2)a 


(Q.E.D. 1) 


(Q.E.D. 2) 


u 
Wc 
[a] : AB-CD; MW LAB > 
s MX =MY 
ند‎ MW =MH =r 
s WX =HY 
[b] - CD// BA 
^ AC=BC 
» 7 AB is a diameter of the circle 
~. m (Z ACB) = 90° 
InAABC: .. m(Z B)em(z A) = Û 907-45. 


(3b (ab (sc Be 


HLCD 


(Q.E.D.) 
.. m (AC) = m (BC) 
(First req.) 


(Second req.) 





[a] State by yourself. 
[b] - D is the midpoint of BW 
- MDLBW 
<- m(Z WDM) = 90° 
s? AC is a tangent to the circle 
<. AC LBC ^ m (4 ACM) = 90° 
<. m(Z WDM) +m (4 ACM) = 180° 
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Geometry 





.'. The figure ADMC is a cyclic quadrilateral. 
(Q.E.D. 1) 
» 7 2 CMH is an exterior angle of the cyclic 
quadrilateral ADMC 


*. m (4Z CMH) = mea) 
».m(ZCBH)- 4 mc CMH) 


a) 
Q2) 


(inscribed and central angles subtended by BC) 
From (1) and (2) : 
.. mG CBH) = L-m(z A) 


u 


(Q.E.D.2) 





| [m (CH) - m (8D)] 

-. 30° د‎ 4 [80° - m (8D)] 
^. 60° = 80° - m (BD) 
7. m (BD) = 80° — 60° = 20° 

١ BC is a diameter in the circle 
^. m (BC) = 180° 
~. m (DH) = 360° — [180° + 20° + 80°] = 80° 

(The req.) 

`. m (4 BDC) (inscribed) 

=m (4 ABC) (tangency) = 70° 

١ AB > AC are two tangents 

^S AB=AC 
<. m(Z ABC) = m (4 ACB) = 70° 
In AABC: 
-. m(Z BAC) = 180° — (70° + 70°) = 40° 


(The req.) 
ig 
[a] In A ABD: :.: AB- AD 
^ m (4 ABD) = m(Z ADB) = 30° 
^ m (Z A) = 180° - 2 x 30° = 120° 
^ m(Z A) m(Z C) = 120° + 60° = 180° 
^. ABCD is a cyclic quadrilateral. (Q.E.D.) 





A 


We can draw one circle only. 
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@a (4)d 





Se Be 





a]: ABeCD; MX LAB; MY LCD 
.. MX = MY 
دو‎ MH =MF =r 


..HX=FY  (QED.) 


Ib] m (2 ADB) = + m (AB) = 4 x 110° = 55° 
s ABCD is a اعت‎ quadrilateral. 
^ m (Z4 HBC) =m (4 CDB) +m (4 ADB) 
= 30° + 55° = 85° (The req.) 





[a] In A BMC: «> MB = MC =r 

.. m (4 MCB) =m (4 MBC) = 25° 

"^ m(Z BMC) = B = (25° + 25°) = 130° 

١ m (Z BAC) = 4 m (4 BMC) 

(inscribed and central angles subtended by BC) 

^ m(Z BAC) = i x 130° = 65° (The req.) 
[b] In AABC: ~ AB=AC 

.. m (4 ACB) = m (Z ABC) = 50° 

.. m(Z A) = 180° — (50° + 50°) = 80° 

>% m (Z A) + m (Z D) = 80° + 100° = 180° 

7. ABDC is a cyclic quadrilateral . (Q.E.D.) 


€ CT 


[a] ~ MN is the line of centres 
> AB is the common chord 
~ ABIMN ^. m (4 AXN) = 90° 
`. The sum of the measures of the interior angles 
of the quadrilateral CDNX = 360° 
^ m(Z CDN) = 360° — (125? + 55° + 90°) = 90° 
- ND1CD 


- CDisa tangent to the circle N at D (Q.E.D.) 


. AX is a common tangent for two circles 


-. m (Z BDA) (inscribed) 
=m (Z BAX) (tangency) 


ر هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Tees]‏ 





Answers of Final Examinations ` 





»m (Z CHA) (inscribed) 
=m (4 CAX) (tangency) 
.. m(Z BDA) =m (4 CHA) 
and they are corresponding angles 
- BD//CH (QED. 





. m (BD) =2 m (2C) 
^ m (BD) = 2 x 26° = 52° 
smGA)-d [m (CH) - m (BD)] 
7. 40° = + [m (CH) - 52°] 
-. 80° = m (CH) - 52° 
~m (CH) = 80° + 52° = 132° (First req.) 
- m (4 HXC) = + [m (CH) +m(BD)] 

= 4 [132° + 52°] =92° 

(Second req.) 

+: AB د‎ AC are two tangents to the circle 
^ AB=AC 
vm (4 ABC) = m (4 ACB) = #2 =™ دوو د‎ 


^. m (4 BHO) (inscribed) y 
=m (Z ABC) (tangency) = 55° 


+’ BCDH is a cyclic quadrilateral. 
^ m(Z CBH) + m (4 CDH) = 180° 
-^ m (4 CBH) = 180° — 125° = 55° 
A BCH: .. m(Z BHC) =m (4 CBH) 
^ CB=CH (Q.E.D.) 


ا 





- X is the midpoint of AB 
- MX LAB 

» 7s Y is the midpoint of AC 
« MY LAC 





s' AB=AC 7. MX=MY 
.. A MXY is an isoscles triangle. (Q.E.D.) 
* AF // DE » AB is a transversal. 
-. m (Z BAF) =m (Z AED) 
(alternate angles) 

:- m(Z C) (inscribed) 

=m (4 BAF) (tangency) 
From (1) and (2): <. m (4 C) = m (4 AED) 
©. DEBC is a cyclic quadrilateral. (Q.E.D.) 





[a]: mi D)» 4 m(z M) 
(inscribed and central angles subtended by BC) 
^ m(4 D) = 4 x 100° = 50° 


> A ABD is an exterior angle of A BCD 

~. m ) 4> ABD) « m (Z BDC) + m (Z DCB) 

.. m(Z DCB) = 120° - 50° = 70° (The req.) 
[b] CA and CB are two tangents to the circle, 

.. MA LAC .. m(Z MAC) = 90° 

MB BC 

.. m(Z MBC) = 90° 

.. m(Z MAC) +m (4 MBC) = 180° 

^. ACBM is a cyclic quadrilateral. 

sc 4 DMB is an exterior angle of it 

<. m (4 DMB) = m(Z ACB) (Q.E.D.) 


g oem 


[a] =~ AD is a tangent to the circle. 
' ^ m(Z DAB) (tangency) 

=m (Z ACB) (inscribed) 

XY // BC » YC is a transversal. 
^ m(ZAYX) = m(Z ACB) 

(corresponding angles) (2) 
From (1) and (2): .. m (4 DAB) = m (4 AYX) 
^ ADisa tangent to the circle passing through 

the points A s X and Y (Q.E.D.) 

[b] - DE // BC 
.. m (DB) = m (EC) adding m (BC) to both sides 
- m (DC) =m (EB) 
<. m(Z DAC) = m (4 BAE) (Q.E.D.) 
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\ Geometry 





[a] Prove by yourself. 
(er AB » AC are two tangents to the circle 
^S AB=AC 
^ m (4 ABC) = m (4 ACB) = 180 دوو‎ 
-. m (Z CEB) (inscribed) 1 
=m (4 CBA) (tangency) = 55° 
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BCDE is a cyclic quadrilateral‏ .° و 
m (4 CBE) + m (Z CDE) = 180°‏ .. 
m(Z CBE) = 180° - 125° = 55°‏ .<« 
In A EBC: .. m(Z CEB) =m (4 CBE)‏ 
CB = CE (Q.E.D.1)‏ .< 
m(Z ACB) =m (4 CBE) = 55°‏ د 
and they are alternate angles‏ 


^ AC // BE (Q.E.D.2) 


هذا العمل خاص بموقع ذاكرولى التعليمى ولا يسمح بتداوله على مواقع أخرى Teese]‏ 





